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The March of Science 


RADIO novice entering a New York electrical supply 
store the other day said he wanted to buy “a couple 


of thousand ohms.” Not so many years ago, mis- 
{information as to scientific terms and facts was excusable. 


Radio’s Greatest Marvel 


NTERTAINMENT from distant broadcasting stations 
‘that you never before hoped to reach will be yours for 
the tuning—on an indoor loop aerial at that—if amaz- 

ing prophecies about the latest wonder of radio come true, 


Tt wasn't even particularly embarrassing. People got along 
very well with only a smat~ 
tering of science. But 
the automobile, radio, and 
industrial progress of ‘the 
day have changed all that, 
‘Today, science is. vitally 
important in every man's 
Iife. "Newspapers that once 
save ita few lines, now give 
columns. 


A Whirling Airplane 


SOME, newspapers: went 
straight up in the air 
the other day, with a des- 
patch about a’ British heli- 
copter that was also sup- 
posed to go straight up in 
the air and turn over, and 
do trieks like a pet poodle. 
Sober second cable des- 
patches explained that the 
firwt despateh was all a mis- 
take, Development of the 
helicopter remains, how- 
fever, tho moat magnificent 
hope of aviation. A weird 
but promising type of helt- 
copter, whirling rapidly 
around on itself as it utters 
upward, is now the subject 
of experimentain France. It 
will be described next month 
in fascinating article from 
‘our Paris correspondent, 


E. H. Armstrong, young wizard of the feed-back circuit, has 
“done it again.” 
Armstrong’s new “super 
regenerative circuit” really 
means in the history of 
radio is sketched by E. L. 
Bragdon on page 22 and 
by Jack Binns on page 7§ 
of this imsue, IC is an easen- 
tial bit of radio news of the 


‘Jack Binns Says!” 


MORE detailed ex- 

planation of the new 
Armstrong invention and 
how’ it is likely to affect 
every radio fan's future has 
‘been written by Juck Binns 
for the September issue, 
What Jack Binns says 
about radio is the source 
whence hundreds of thou- 
sands of interested followers 
now draw their most up- 
to-the-minute information, 
Jack Binns has some un- 
usually interesting radio 
news—and helpful advice— 
for you next month, 
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Oil Worries 


“THEY, are tll debating 
whether oil wrecked the 
Genoa conference. You 
can’t debate the statement 
that oil—or the Inck of it— 
has wrecked many a good 
ear. Not till the oil film 
breaks does your depreci 
tion account begin to look 
ominous. But it breaks 
iekly. ‘The state of the 
oil in the crankease is one of 
the great worries on the na 
tional motoring mind today. 
‘Thereby hangs. a big story. 
One auto repair man kept a 
detailed record of 10,000 
jobs—and traced the eause 
‘of so many of them to lubri- 
cation troubles that he set 
‘out to make the perfectly 
lubricated ear. Tt cost him 
$10,000 to manufacture— 
chassis alone, ‘That sum 
‘measures the importance of 
lubrication. You'll find in 
Harold F. Blanchard’s ar- 
ticle on oil next month, asin 
his article on auto springs in 
this issue, not only useful 
information, but remark- 
ably interesting reading. 


Hot Enough? 


TT HE, hottest place on 
earth is going to be 
turned into a vacation re- 
sort! It's so hot there in 
the summer, that the top of 
government thermometer, 
scaled to 130 degrees, 
off soon after instal 
Read next month the grip- 
ping story of the white man 
who lives all the year round 
in this furnace where, 200 
feet below sea level, the 
temperature reaches 160°! $100 in Prises—See pages 56, 82, and 104 


And 184 Important News Articles 


THE HOME WORKSHOP 
Half a Hundred New Ideas for Tool 
Users, pages 7-112 


Do You Know? 


HO spoke the first 
sentence transmitted 
by radio phone? 

‘Who invented the erystal 
detector’ 

Don't. miss the story of 
G. W. Pickard, an unsung 
‘genius of radio history, told 
in the next ise of PoPU- 


POPULAR SCIENCE MONTHLY 

225 West Thetyeiats Se New Verk City 

Tamged ost. Sewlecopy. 26 conta, Yearly mbecrip- 
Sa 


August, 1922 3 


Your Radio-Knowledée 
Worth Big Money 
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Don't use it only’ a fad or a hobby. Radio # more than ment Commercial operator’ license. $0 "you can take Your 
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Industry al rowing bigger every — thortest pomible time. 
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importance to induce those people 
to respond in terms of dollars and 
cents. This statement is based on 
facts—voluntary letters of appreci- 
Mon, sent in by advertiers who 
KNOW the pulling power of a 

magazine that reaches 1 quarter of 
a million READERS every month. 
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ANNOUNCING 


The New 


OLIVER 
SPEEDSTER 


Our latest and finest model, No. 11 


Now, in our 27th year, we 
introduce a new-day perfec- 
tion in typewriters, a super+ 
typewriter, one with an an- 
cestry of 1,000,000 Olivers. 
It embodies many advance- 
ments, countless refinements. 
It is the climax of years of 
development. 


‘We want everyone who is 
planning to buy a typewriter 
to become acquainted with 
this remarkable OliverSpeed- 
ster. Note our offer below. 
To see it, to operate it, brings 
a new appreciation of the 
ultimate. 


‘The Oliver Speedster discards 
many old ideas, many limitations, 
It brings dozens of improvements 
which you will appreciate quickly. 
To own an Oliver Speedster— 
years ahead in design—means a 
new satisfaction. 


No one now can afford to buy 
any typewriter without first in- 
vestigating thi 
wonderful Oliver, the finest, the 
most durable, the quietest model 
we've ever built. 


Save $35 


While we retain all the 
fundamental and proven 
features which have brought 
such fame to earlier models, 
and while we bring improve- 
ments not to be found else- 
where, we do not revert to 
the customary $100 price. 


The new Oliver Speedster, 
worth $100 if any typewriter is, 
sold from factory-to-you, at $65, 
saving you the $35 that it for- 
merly cost to sell an Oliver. 


Our policy, since 1917, has 
been to produce the finest type- 
writer possible at the lowest cost. 
‘We have eliminated extravagant, 
roundabout selling plans, and 


Free Trial 


We ship the new Oliver Speed 
ster to you for five days free trial. 
That is the best way for you to 
become acquainted with its ad- 
vancements. Use it as if it were 
your own. Note its superiorities. 
Compare it. See what the numer- 
‘ous improvements offer. 


‘Then if you agree that it out 
classes any typewriter on the 
market, and want to buy it, send 
us only $4 after trial, then $4 per 
month. If you do not want to 
keep it, ship it back at our 
expense. 

This free trial does not obligate 
you to buy. It is part of our new 
plan. You are the sole judge. 
‘The coupon brings the Oliver, 
or further information. Check 
which you desire. 


The Oliver Ty pewriter 
Company 
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Learn Chemistry 
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ARITHMETIC OF ELECTRICITY 


‘A practical treatin electrical at 
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vice $1.50, 


‘Hotels Need 
Trained Executives 


Tse 


Earn $50.00 to $100.00 a Week 


Don’t be content with an ordinary salary when you can get big money in the auto 
game, This isthe biggest year in the history of the automobile industry. ‘Thousands 

‘of men who know something about cars are needed to keep them in 
repair, Big jobs are open everywhere. Get into the game and 


open a garage of your own. 
Right at Home 


New Way to Learn Pitt st tome 


Fifteen great automobile engineers and experts have made it possible 
for you to learn the automobile repair business without taking any 
time from your present work. This great library teaches everything 
that the best auto schools teach—at about one-twentieth of the cost. 
It lays the entire field of auto construction open before your eyes— 
explains everything about every make of car. Written in plain, 
everyday language—easy to read and easy to’ understand. Over 
0,000 sets of previous editions have been cold, - This is. the new 
edition—the most up-to-date books on automobiles ever published. 


Auto Books S325 


You don’t have to pay one cent in advance. Just mail the cou 
and use the books for a whole week in your home or shop—then 
decide whether you want to keep them or not. If you like the 
books, send us only $2.80 and $3.00 each month until $21.80 is paid. 

If you don’t like them, just ship them at our expense and you won't 

owe us a cent. Mail the coupon now. 

Don’t Send The coupon is all you need. See the books before 
M 1 yoUpay us anything. We guarantee that you will 
JONey: be satisfied with what you get. There is 

no risk on your part. Mail the coupon now. 


American Technical 
Society 
Dept. A-20e 
Chicago, U.S.A. 
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How YOU 


Stories and 


Can Write 
Photoplays 


By ELINOR GLYN 


Author of “Three Weeks," “Beyond the Rocks," 
“The Great Moment," Etc., Etc. 


FOR years tne mistaken idea 
vailed that writing was a “gift 
miraculously placed in the hands of 
the chosen few. Peoplesaid you had 
to be an Emotional Genius with 
long hair and strange ways. Many 
vowed it was no use to try unless 
u'd been touched by the Magic 
fand of the Muse. ‘They discour- 
aged and often scoffed at attempts 
cof ambitious people to express them 
ves, 


_ ‘These mistaken 


People 
know better now. 
‘The entire world is 
now learning the 
TRUTH about 
writing. People 
everywhere are find 
ing out that writers 
are no different from 
therestafthe word 
They have nothin 

aap’ thelr sleeve" 
no mysterious magic 
to make them suc- 
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of dolla are being paid’ ARE NOT 
Geniuses. 
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‘upervine such photoplaye ag, “e Great 
Moment,” starting Glona Swanson, and 
“Beyond the Rocks,” starring Miss Swan- 
son and featuring Hodolph Galentina. 1 
inave received thousands snd thousands of 
dollars in royalties. Ido not say this to 
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B TRAFFIC INSPECTO! 
Men Wanted! 


GPLENDID OPPORTUNITIES 
for trained Railway Traffic li 
spectors. Fascinating new pro- 
fession; any average man_ can 
qualify, Healthful, outdoor work 
with something new every day. 
‘Travel or remain near home, 
Start at $110 per month, € 
penses paid; advancement rapi 
with experience, Meet big rail- 
yaoficials, Earn up to: 
$300 per month, expenses pal 


YOU TAKE NO RISK 


Prepare in 3 months’ spare- 
time study at home. Position is 
then GUARANTEED) you, pay- 
ing at least $110.00 a month and 
expenses or your money is re~ 
funded. You take no chan 
either youare placed in a posi 
as Railway Traffic Inspector or 
the training costs you nothing. 

Many more men are needed 
than are trained. You can easily 
qual nd for free Booklet 
No. D-729, giving full particulars. 

Send coupon today while you 
think of it. 


Business Training Inst. 
Buffalo, N.Y. 
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Auto Expert. He isin con- 

stant demand. Did you ever 
inated. cartoons, know of an experienced auto en- 
Ser Theanands iss | |) gincerhuntingajob? No,andyou 
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Just consider for a moment that 

there are 9,000,000 automobiles 
in this country today. These 
millions of cars are in constant 
need for experts—repairmen 
and auto engineers. 
A smattering knowledge won't 
get you very far in this line, but 
if you are willing to get down 
to brass tacks and really master 
this well paying line of work, 
then there will be no limit to 
what you can earn. 
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Remler Radio 
Apparatus 


TRE realy high aus 
ity of every Remler item is 
not accidental, but the final re- 
sult of years of research work, 

dking study and perfection 


and precision of 
item—the truly 


‘of those who really know radio 
apparatus. 
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Can Divers Raise the Lusitania’s Gold? 


New Diving Armor, Deep Sea Camera, and Submarine Tractor 
Among 


Recent Inventions for Spectacular Saloage Trips 


strong room be 


salvaged? 
‘Can the Lusitania her- 
self be raised? 
Or is that historic 


tomb of nearly 1200 sub- 
marine vietims now only 
‘avast, sand-covered 

‘of shattered wreckage? 

Anawers to these ques- 
tions and, in. addition, 
‘the opening of a roman- 
tic era of deep-sea trea 
sure hunting may hinge 
fon a dramatic contest, 
this summer, between 
rival salvage expeditions 
over the Lusitania's 
grave, 

Inthe more than seven, 
years that have passed 
finco her fatal voyage, 
no human has attempted 
to probe the depths 
where the Lusitania lies. 
But since her name grips 
the popular imagination 
fas the most ghastly of 

Il reminders of U-boat, 
‘warfare, recent news of 
apparently bona fide ef- 
forts to probe the great 
veusel's remains has 
aroused much interest 
throughout the world. 


Which Will Win? 


Remarkable ingenuity 
{in deep sea diving meth- 
ods and extraordinary 
new inventions to permit 
men to explore decks and 
cabins at unprecedented 


the British Isles alone, 
holding, it is suid, many 
zillions of treasure 

In the meantime, ex 
perts in the law of the 
‘ea are attempting to 
Unravel the twisted ques- 

n of ownership of 
these valuable ships 
Are they legitimate ob- 
jects for freebootera? Or 
is there a higher Inw of 
the seas, brought. into 
being by’ the ravages of 
submarines, that holds 
inviolable ‘the original 
ownership of war 
‘wrecked hulks? 


“Sunken Treasure? 


‘The lure of sunken 
treasure has 


tion—to such an extent 
that many hundreds of 
thousands of dollars have 
been invested in sulvag- 
ing enterprises th a t 
never paid dividends. 
On the other hand, the 
novel methods recently 
adopted in getting at the 
cargo of the Laurentic, 
torpedoed off the coast 
of Ireland in January, 
1917, make it seem poo. 
sible that the vast wealth 


dante ay yet, in lange 
part, be retrieved. 

In all classes of sal- 
‘vage, the diver has been 
the all important factor. 
Even with modern 


depths, will be used in 
this summer's projected 
salvaging operations 
Even as this article is 
written, one expedition, 
led by Benjamin E. 
tt, ia sailing from 
Philadelphia, staking its hope on the use 
‘of unique diving suits, designed for safety 
and freedom of action at great depths. 
‘Another party in England, headed by 
Count Zenardi Landi, has been reported 
eagerly completing its plans to reach the 
spot before its American rivals sight the 
telltale buoy marking the spot where the 


FAUGE pontoon cylinders pulled down to sunken vessel and at 
tached to her sides by a caterpillar tractor on the ocean 


Lusitania was submarined off Kinsale 
Head in southern Ireland. 

"Whether or not either of these expedi- 
tions meets success this year, it seems cer- 
tain that the publicity accompanying their 
enterprise will give new impetus to the sal- 
‘vaging of hundreds of vessels. Some 1800 
torpedoed ships lie on the bottom about 


equipment and knowl 
‘edge of the art of deep 
‘sea diving, divers have 
found it impossible to 
perform much manual 
Inbor at depths greater 
than 100 feet. Divers 
hhave succeeded in de- 
scending as deep as 200 feet, as in the case 
‘of the United States submarine F4, sunk 
in Honolulu Harbor in March, 1918; but 
this feat was accomplished under favorable 
‘conditions and the duration of the descent 
was limited to a short interval. In this 
instance the air was fed to the diver from 
tanks charged at high pressure and with the 


7 


air pressure varied by an ingenious reduc 
ing valve as the water pressure changed. 

‘Some conception of the great pressure at 
which divers must work ean be had from 
the fact that at a depth of 100 feet the 
pressure is 44.4 pounds to the square inch, 
or three times ordinary atmospheric pres- 
sure, At a depth of 350 feet the pressure 
increases to 155.4 pounds or 10 times nor- 
‘mal air pressure. 


of Memphis, Minnehabs, Laconia snd 

But not all the ships now luring treasure 
hunters were sunk during the late war. 
‘The 26 richly laden ships of the Spanish 
Armada, sunk off the Atlantic coast of 
Ireland ‘in 1588, are still considered fair 
prey. The British frigate La Lutine, sunk 
off the coast of Holland in 1799, is said to 
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rents, sudden gales, and deep water, thoy 
have already recovered between four and 
eight million dollars’ worth of the gold. 
Efforts are now being made to recover the 
(On this job, mechanical instead of hand 
pumps are being employed to furnish air 
to the divers, Naked acetylene flame 
torches instead of hand tools are used to 
cut away obstructions and 


It is evident, therefore, that 
salvage work at great depths 
requires a resistant armor to 
protect the diver. ‘The leader 
of the American expedition to 
the Lusitania is staking his suc- 
cess on a strange diving suit 
with which he claims to have 
‘worked at depths up to 361 feet, ~ 
the world’s diving record. ‘Tho 
Leavitt suit is made throughout 
of manganese bronze, a compo- 
tion that is proof against the 
corroding effect of salt water. 
Freedom of uction is supplied by 
ball bearings at the joints, 


Details of Armor 


‘The flexible sections of the suit 
consist of interlocked copper 
tubing wrapped and lined with 
sheet rubber. On the back of 
the suit a specially constructed 
air chamber supplies the diver 
with air at the proper pressure 
{or four hours.” ‘The helmet has 
four one-halt-inch non-ahatter- 
able glass windows, and is also 
equipped. with a. telephone, 
‘which enables the diver to keep 
{in constant communication with 
those on board the work ship. 


the diver to the deck of the 
locate the positions of the 
‘and the strong rooms. Charges of nitro- 
slycerin will then be placed at the tops of 
‘these points and these charges electrically 
set off after the divers have ascended. The 
divers will again be lowered to the wreck 
‘and will enter the purser’s room and the 
sstrong rooms. Chains hooked to the 
treagure chests will be raised by boom 
‘winches and tackle on board the steamer 
Blakeley, which is to carry the expedition 
and act aa working headquarters 


Vast Wealth on Ocean Floor 


Perhaps the Lusitania’s treasure 
been overestimated. Perhaps, sinking 0: 
first, her prow hit the bottom with shatt 
ing impact and her boilers exploded, leav- 
{ing—us some experts insist—only scattered 
debris for the divers to find. But if the 
Leavitt suit can be successfully employed 
at working depths of more than 350 feet, 
‘as the inventor claims, its use opens up 
other tempting, possibilities. 

Tt has been estimated by one salvage 
company that almost $000 ves- 
sels, of all kinds and descrip- 
tions, valued at more than 
$7,000,000,000, were sunk dur- 
ing the world war, and many 
thousands of other vessels have 
been sunk in the seven seas dur- 
ing the past 100 years. Most of 
these veascls rest at depths of 
leat than 350 feet. Many of 
these had cargoes worth millions. 
Among the victims of the sub- 
marines are such well known 
liners as the Laurentic, Oceanic, 
Cymrie, California, Arabic, City 


has 


H 


fro 
Lsitania 


350 feet 
ied ina chamber 


‘the back of the sult 
ing joints pormst fall freedom of action, 
till hold a treasure worth more than 
$2,000,000. In 1782, more than $120,000, 
000 in gold and silver bars are believed to 
have been sunk with the Spanish argosy 
deteated by Admiral Sir George Rooke, in 

igo Ba 

‘Succens in salvaging can be attained only 
after besting Nature and the elements in 
their dogged attempts to aid the sea to 
keep what it has collected, But while 
‘most expeditions have been failures, there 
fare many instances of the recovery of 
precious cargoes, al- 
though the found- 
en have 
lain a depth 
than the Lusitania 
‘The British Admi 

ty’ succesful 
work on the La 
Fentic, torpedor 
while carrying $14 
000,000 in gold in 
gots for the British 
governm 
table example 

at the 


TOW the deep sea diver, incased in the new Leavitt 
diving suit shown at the right, will be lowered 
‘Blakeley to the wrecked hull of the 

‘On this suit Benjamin E. Leavitt, leader 
Of the American salvaging expedition, pins his hope of 
Succes, claiming it will work at deptiie of more than 
Four hours’ air supply for the diver is car 

Ball bear 


pumps clear ai 
foud, If the di 


pumps 
hose pipe with 
water under high pressure 
fs directed against the 
mud and sand in 
‘much the same fash- 
nas a fireman 
lays hose on a 
burning building, 


Two Methods 


In shallow water 
two methods have 
een used hereto- 
fore in salvaging 
hulls, First, that 
of pontoons’ at 
tached to the 
plates to exert 
the required 
buoyancy; sec- 
‘ond, the use of 
pressed air, with or 
without exissons, to 
force the water out of 
the hull oF from within 
the surrounding cais- 
‘ons while making tem- 
Porary repairs. 
A combination of both of these methods 
was used to salvage the 20,000-ton dread- 
naught Leonardo da Vinci, which sank and 
turned turtle in 36 feet ‘of water in the 
‘Mare Piccolo a8, result of a magazine 
explosion, The liner Royal George was 
pulled off the rocks in the St. Lawrence 
River by the novel use of compressed air, 
‘That portion of the ship in which the hull 


ohysen 
Gelinoer 


‘The lathe on which the manganese 
bronze parts of the Leavitt diving suit 
‘were fashioned is shown above 


At the left are five of the suits to be 
Sued in the Lusitania expedition, ready 
for amsembly 
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formed in much the same manner 
‘as an air lock used in under water 
tunnel construction. This air forced 
the mud and water out of that por- 


work inside of it to place temporary 
wood patches over the holes until 
steel patehes could be measured, 
made and attached to the outside 
of the hull by divers. 

Among the many improved sal- 
vaging devices invented in recent 
months but not yet tested pra 
cally is a huge conerete monoli 
float like the famous “mystery 
towers” of the British Admiralty. 
‘The inventor of this device would 
raise the Lusitania by passing 800 
bles under her between stem and 
stern and then drawing these cables 
taut by machinery on the float. 

Another inventor, Jease W. Reno, 
originator of the moving stairway, 
has recently invented a unique 
system of pontoons for raising a 
sunken ship. His scheme makes 
use of tall steel cylinders closed at 
the upper ends and open at the lower 
fends, “These cylinders are first 
hauled down under water and at- 
tached to the ship by means of 
claws that fit into holes bored in 
the ship's sides; then they are filled 
with compressed air. The increased 
buoyancy raises the vessel to the 
‘surface, where itis taken in tow and 
beached. Steps in the procedure 
are these: 


A Submarine Tractor 


After the ship has been located 
by buoys, a caterpillar tractor heav- 
fly weighted and carrying two divers 
fs lowered to the ocean bed. The 


where the divers 
bore a series of double five-inch 
holes around the vessel. At the 
tmurface of the water each pontoon 
in turn ia then placed in position 
‘above the tractor and attached by a 
able to a windlass on the tractor. 
‘When all is ready, the windlass hauls 
in the cable and’ pulls the cylinder 
downward. As soon as the cylinder 
fin pouftion, its two-pronged claws 
suspended from chains are inserted 
in the double holes by means of an 
fron hand that slides out from the 
tractor. 

‘The final process of lifting the 
heavy water-filled hulk is accom- 
plished by introducing an air hose 
under the lower open end of the 
pontoons and allowing compressed 
air to bubble up into the cylinders, 

1g the water and 
until |) 


“Two remarkably ingenious instru- 
ments, developed during the war to 
combat submarines, that are now 
proving of tremendous value in aiding the 
Work of treasure bunting divers, are the 
Under water searchlight and camera, 

‘Tho searchlight is inclosed within a 
strong aluminum casing fitted with a stout 
‘outer lens. ‘To prevent the heavy water 
pressure at great depths from breaking the 
flags or possibly forcing its way into the 
fasing, a one-quarter-inch flexible pipe is 
coupled to the easing and led up to above 
‘water level, where it is connected with an 
air compressor. ‘The searchlight reflector 
{a parabolic and the powerful burner is 
‘adjustable for focusing by means of a small 


re 


AceN. photographs 
only to divers, may be 
camera and searchlight 
the water by chains 
[prevent breaking of the 


La: 


| New Submarine Camera to Snap Weird 
Hon of the ball so that men could | Photographs on Ocean Bottom 


This searchl 


ached t0 


‘The front lens 
is eight inches in diameter. The appa- 
ratue is weighted and lowered into the 
‘water by chains or ables. It can be guyed 
to weights or anchors on the sea flocr and 
tilted to the required angle, or mounted on 
«2 special form of tripod, 
‘The camera carries its own apparatus 
for lighting up objects to be photographed. 
inelosed in a cast steel outer case in 
which sve fitted. four Tenoes, ‘Three. of 
these are five inches in diameter and be- 
hind each is 2 300-candlepower light. The 
fourth lens is in front of the camera. In- 


cs of wreckage and deep-sen life hitherto farniliar | 
Je to all by the use of a newly invented submarine 
it, now being developed in England, is lowered into 
hors in the sea bed 
erful beams sup 
‘icremg the blac 
sear photogra 
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It is filed with compressed air, 

dement three S00-candlopower search 
nest of the veean, Their 

‘even at great depths H 


‘side the case is a 12 by 14 inch box camera, 
which moves on rails for the purpose of 
focusing, and is operated by a controlling 
hand wheel. Another hand wheel is pro- 
vided for changing the plates or films. A 
window or sight equipped with a ground 
glass sereen, enables the diver to ascertain 
when the focus is correct. 

‘The camera and searchlight would both 
prove invaluable, it is expected, in explor- 
ing the Lusitania wreck and locating the 
‘exict positions of the purser’s room and the 
strong rooms where the bulk of the treasure 
is believed to rest. 
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Planes Turn Handsprings 
to Prove Their Strength 


RIPPING an airplane so that it stop 


abruptly and stands on its head be 
a upectactlar ground. test recently pee 
forrmed bs ‘pilots to demonstrate 
to army. es the strength of the 
Gabardini ies. Tn the tests pic 
tured above, two pilots ran their ma 
chines along the ‘ground, then, sud: 


enly opening up their engines. pushed 
their elevator controls forward a0 that 
the slip. stream from the propeller 
Hifted the tails high tn the air. The 
machine shown at the left turned 2 
Complete romersault 


Another Daring Exploit 


Landing on one whee, ax shows 
ft the Tight, was accomplished 
recently by Pilot L. C.. Wein 
berg. at Dayton, Ohio. in "eal 
ng off." the let wheel snapped 
away. ‘To make a landing, Weis 
berg banked his left wing as the 
right wheel touched ground, and 
held the plane at an angle. "The 
uchine "veered “along on the 
right wheel for a short distance, 
then tipped on its nose 


ssault™ test shows the 
‘beginning to rise. None 
aged when the 


Vacuum Holds Protractor to 
the Blackboard 


A BIACKBOARD instrument consisting 
of a protractor and rule supported by 

auction cup around whieh it revolves has 
recently been perfected, 

‘The suction cup is pressed hard against 
the wall or blackboard surface forming. a 
partial vacuum that holds the device for 15 
minutes. ‘The protractor and its rule are 
pivoted on the cup and can be rotated com- 
pletely around it. For convenience in 
classroom work the rule is perforated at 
frequent intervals. Chalk may be placed 
{in any of the holes to produce circles as the 
instrument is revolved. 


‘Trees on which birds warbled their morn- 
{ing songs were turned into newspapers by 
noon in a recent test in the Harz district, 
Germany. The entire process took three 
hhours and twenty-five minutes. 


Electric Motor Drives High 
Speed Hacksaw 


DRIVEN by 1 small electric motor 
that can be plugged into any shop 
lighting circuit, a high speed bench type 
hacksaw for tool steels and soft metals 
thas been marketed by a New York man- 
‘ufneturer. 

‘The rotary motion of the motor is 
translated into reciprocating motion for 
the saw by means of gears and crank. 
During the forward stroke of the eight 
inch saw the teeth are saved from wear 
bby a mechanism that lifts the saw from 
the work. 

‘A sliding weight on the top arm of the 
saw varies the rate of cutting at the 
‘operator's wish. A small lever on the 
base engages the saw end when the blade 
finishes the work and stops the machine. 


Tiny Tabulator Records 
Blood Corpuscles 


COUNTING iood corpuscles for the 
purpose of diagnosis has been facile 
tated by the recent invention of a tabu- 
lator—a small adding machine with keys 
for each kind of corpusele. This machine, 
designed by Dr. C. Penaflor, of Manila, 
P. L, records the total for each kind. of 
corpuscles, ringing a bell whenever the 
‘count reaches 100 or & multiple of 100, 

The little adder is only two inches high 
and six inehes square. 

Blood is nots homogeneous liquid, but 
is composed of plasma and corpuscles, of 
Which there are several kinds—the red 
Corpuscles, which constitute about 50 per 
cent of the entire mass of blood, and five 
varieties of white corpuscles, One eubie 
nullimeter of blood contains an average of 
5,000,000 red corpuscles and about 1 
‘white corpuscles. 

‘As the relative percentage of the differ. 
cent corpuscles varies in accordance with 
certain changes in. the organism, for an 
Accurate diagnosis it is often necessary to 
count the different corpuscles contained in 
a given minute quantity of blood. 


000 
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Sound Waves Snap Bullet Photographs 


Speeding Projectile’s Whine Sets Off Flashlight, Taking Most 
Amazing Pictures of the Kind Ever Printed 


they fly through the air at speeds 

as high as 9000 feet a second, the 
United States Bureau of Standards, by 
remarkable new flashlight methods,’ has 
succeeded in actually snapping pictures of 
the bullets’ whine! 

In a split interval, while two sparks 
flash brilliantly across gaps in a dark room, 
‘the camera records not only the actions and 
character of a bullet as it cuts the air— 
whether it holds steady or tumbles and 
gyrates in its course—but also photographs 
the sound waves set in motion by the nose 
of the projectile, Strangely enough, these 
very sound waves “pull the trigger” that 
seta the photographing apparatus in mo- 
tion, The resulting pictures of the waves 
make possible accurate measurement of 
tthe bullets’ velocity. 


What Happens in Split Second 


Less than one fiftieth of second elapses 
between the movement of the trigger and 
the passage of the bullet fn front of the sen 
sitized photographic plate, yet in that in- 
stant the bullet is impelled from the rifle 
Darrel, passes close to a delicate diaphragm 
that controls the photographing apparatus, 
‘shoots through the recording chamber 
‘where the plates are exposed, and finally 


Photo of a Bullet Passing 
through Soap Bubble 


Mss photographs of bullets as 


a chamber, These sparks 


How These Startling Pictures Were Taken 


Leaving the rifle at the extreme right, the bullet passes close to an interrupter 
(explained in the diagram), where the projectile’s sound waves, striking 
diaphragm, trip a magnetic switch that sets off two sparks in the appara 
vograph the bullet on two sensitised 
its ight ends in a sand box 


| plates just 


terminates ite flight in a 
‘sand box. 

‘So rapid is the process 
that a bullet, after passing 
completely through the thin 
walls of a soap bubble, is 


photographed before the bubble collapses, 
‘The new method has been evolved by the 
Bureau of Standards from the suggestion 
of Dr. D. C. Miller, of the Case School of 
Applied Science. 
In carrying out the experiment, the rifle 
is placed in a test’ block 60 
‘6r 70 feet from the recording. 
chamber. A short distance 
{n front of the rifle a device 
called an “interrupter” is 


Bullet Leaves the Bubble 
Before It Collapses 


‘hws remarkable po: 
tographs of a30-caliber 
‘pointed bullet passing 
through a soap bubble 
reveal the amazing 
‘speed of the new pho- 
topraphic  npparatu, 
‘Above, the bullet is 
entering the bubble, 
‘and at the right it is 
passing out. Note that 
tthe camera has eaaght 
the punctured. bubble 
‘before its collapse 


placed. The interrupter 
consists of a thin vertical 
diaphragm against the back 
‘of which a light hammer 
rests, Any action of the 
diaphragm moves the ham- 
mer and breaks the contact 
between it and its support. 
When adjusted for the ex: 
periment, the diaphragm is 
set close’ to the trajectory 
‘of the bullet. ‘The impact 
‘of the sound waves from 
the speeding bullet, striking 
tke diaphragm, kicks the 
‘hammer away from its sup- 
port and breaks a circuit of 
‘which itis a part, setting off 
sparks that supply the 
actinie light for the photo- 


ated by a motor-driven 
static machine and stored 
in a battery of Leyden jars. 


‘A potential regulator automatically 
‘cuts out the static machine and short 
circuits its terminals as the voltage 
reaches @ certain point. When the 
regulator disconnects the static ma- 
chine, it automatically connects the 
Leyden jars with two spark gaps, one 
for a vertical photographie plate and 
the other for a horizontal plate. 

But in series with this circuit is an- 
other gap with its spheres set at such a 
wide distance that the spark potential 
of the jars cannot jump it. When the 
bullet passes near the interrupter and 
‘causes the hammer to break its eir- 


Photo of Sound Waves 


cuit, a magnet is actuated, dropping 
‘smail wire in the long gap. ‘This shortens 
the arcing distance and the sparks jump the 
series xap and likewise the vertical and 
horizontal gaps. If computations have 
been accurately ‘made, these sparks occur 
at the exact instant the bullet passes before 
the plates. As a result, two silhouetted 
Images of the projectile are impreased on the 
lates—a plan and an elevation, These 
images serve as records ofall motions of the 
bullet, ‘The advantage of two images lies 
in the facilities they provide for further 
{investigation of the trajectory of the bullet. 

‘Whenever the bullet has a speed greater 


At right —A bat- 
let after piercing, 
a board. Each 
Fragment has a 
blunt sound 


‘At left—Modi 
fied Spitzer bul- 
et, "speeding 
3000 feet a sec 
ond, and ite 
sharp. 


Tales 

a 
Tpeca'te fess 
teas at of 


above, 


‘sound 


ound 
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NOTHING is known of the 
speed of a bullet to be investi- 
gated, a wire screen is first 
the line of fire in front of the phot 
graphic plate. If the image of the 
Screen is punctured when the plate 
{5 developed, t proves that the bul- 
lect passed the plate before the spar 
cccurred. The sparking apparatus 
Ts adjusted accordingly, 


than that of sound, an image of the bow 
‘wave is projected on the plate. ‘This is be- 
‘cause the nose of the bullet, as it cleaves its 
path through the air, eauses a high com- 
Pression immediately at its front, and this 
‘compression radiates in a conical wave. The 
illumination of the spark, passing through 
the denser air, is refracted, causing a dis- 
tinct image of the sound wave on the sensi- 
tive plate. But if the bullet has a velocity. 
leas than 1080 feet a second, as in the case 
of the ordinary 22-caliber cartridge, this 
‘wave will not be in evidence. Conditions 
are exactly similar to those of a boat travel- 
ing with the current. If its apeed is greater 


than that of the stream, a bow wave of 
water will be thrown up, the angle of the 
receding wave becoming sharper as the 
‘vessel increases its speed. ‘The faster the 
bullet, the sharper will appear the accom- 
panying sound wave, 

By measuring the anele ofthe bow wava 


fon the developed plate batituting 
proper figures representing the known dis- 
tances between spark, bullet, and plate, and 
the length of the trajectory between’ rifle 
and plate, the Bureau of Standards has de- 
‘veloped a formula for using the method as 
fan accurate measurement of the velocity 
‘of projectiles. 


‘Witt small loops, three or four feet in diam 
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Lig aa ati ne Is New Seaside Thriller 


"HRILLS a-plenty—new, unusual 

combinations of thrills that add 
the exhilaration of the snew paved 
toboggan chute to the spray whipped 
run of a hydroplane—are provided in 
4 novel water toboggan invented by 
F. M. Catron and J. W. Sherman, of 
‘Tampa, Fla. 

‘The new sport consists in “shooting 
the chutes” on a amall flat bottomed 
of a 45-foot tower 
‘steep incline 118 feet long to 

rel and then skimming 
ce of the water for 150 
feet or more. ‘The car is said to 
travel over 60 miles an hour as it 
leaves the chute. 


Sled Runs in Grooves 


‘The toboggan on which the rider 
drops from sky to sea is a flat sled 
turned up slightly at the forward end 
and equipped with foot rests and 
braces, Guide runners on the under 
sside slide in grooves sunk in the 
chute. ‘To lesen the frietion of the 
runners, as the loaded car travels ita 
breath-taking course down the run- 
way, a constant supply of water is 
pumped into the grooves at the top 
and allowed to trickle down their 
entire length. Rear end collisions 
are prevented by a system of signals 
and locks that regulates the move- 
‘ment of the toboggan sleds, 

After thrill lovers pay the entra 
fee, a sled is carried up a stairway 
extending alongside the chute to the top of 
the lide. There the operator inserts hook 
in an eyelet in the rear of the sled and the 
occupants climb aboard, bracing them- 


ions with its passengers ov 


er for 150 feat 


selves securely by holding to cross pieces 
At a signal from an observer at the low 

‘end, signifying a clear track, the operator 
‘at the top releases the loaded sled by pulling 


a lever. With a tremendous swoop 
the sled increases its speed almost as 
rapidly as if it were falling freely 
through the air. At the bottom, the 
sled travels as fast as a racing auto- 
mobile. 

If allowed to take its own course, 
the toboggan glides in a straight line 
for 150 feet; but the occupant may 
direct it to any part of the beach by 
@ragging his hands in the water on 
the side. Considerable skill is re- 
quired ta guide the sled and prevent 
it from eapsizing. 


A device that automatically compen- 
sates for the rise and fall of the tides 
readily adapts the water toboggan for use 
at seashore resorts, 


Will Mystery Engine Run 300 Miles on a Gallon of Oil? 


"THREE hundred miles on a gallon of oil 
10 times the mileage possible for the 
‘usual present-day motor! 
‘Such is the astounding record claimed for 


Only 64 including 
screws and ‘bolis, are said 
fo be included in the new 


Eimer oll engine shown 
‘above 


‘a crude-oil engine developed by Harry H. 


Elmer, of Syracuse, N. Y., for use in aut 
nes, ships, and lighting ay 
tems. In experiments, the engine has ger 
erated sufficient power to run a hattery of 
t lamps 18 consecutive hours 
cil, costing less than a cent. 
this mechanical marvel does not 
cooling system, governme 
reported, are studying the 
cof its use in dirigibles. 


officials, it 


e proposed 
Eimer chine 


Among more than 300 radically new 
features claimed for the engine, the moat 
important are these: 
Tt contains only 64 parts and has only 
three adjustments, 
It has no spark, carbureter, wiring, nor 
any sort of ignition. 
cylinder has a bore of 814 inches and 
inch stroke, yet the engine, it is said, 
eloped 200 per cent more power 
than internal combustion engines of the 
‘same size, and will pick up almost instan- 
taneously from 100 to 2800 revolutions a 
minute, 


How the Motor Operates 


‘The new engine is described as a four- 
cycle motor, the cycles being suction, com- 

expansion, and exhaust.” The 
js led through needle valves into 
mechanism, where it mixes with air and 
then, through another valve of the same 
kkind, is drawn into the motor head, where 
it is compressed by the upward stroke of the 
piston, On compression the oil is “cracked” 
by chemical process and the expansion of 
gases takes place, As the piston is forced 
down, the exhaust port is opened, and the 
incoming charge forces out the expanded 


There is no combustion in the eylinde 
though hydrocarbon gas, escaping the ex- 
hhaust, explodes on uniting with atmos- 
phere. 

The engine has been operated with 
equal sucess on mineral, animal, and 
vegetable ils, 
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Can Man Steal “Cold Light” from Nature? 


The Truth About Light Producing Fireflies and Fish, Now the 
Object of Scientific Research, Told in a Nutshell 


Photographs by courtesy of Dr. Ulric Dahlgren, Princeton University 


INY shrimplike sea 
‘creatures living at 
the bottom of the 

ocean near Japan may 

lead scientists to an early 
discovery of how to pro- 

‘duce heatless “light” in 

‘commercial quantities — 

fan achievement that has 

been sought by man for 
centuries 

Searchers in acience 
have known for years that 
the source of phosphor- 
fescence in certain species 
of insects, fungi, and fish 
fs a substance known as 
luciferin. But the ex- 
treme difficulty in separat- 
ing enough of the luciferin 
for experimental purposes 
hhas prevented any worth- 
while revelations, Lately, 
however, Professor E. 
Newton’ Harvey, of, 
Princeton University, has 
discovered a means of 
concentrating the luciferin 
from a multitude of tiny 
‘sen crustaceans called 
“Cypridina,” and of producing 
from it a light brillant enough 
to read by. 

Professor Harvey's discovery 
involves a method of drying the 
‘small creatures as soon as they 
are obtained and of grinding 
them into a fine powder for later 
use in his experiments. ‘They 
must be dried immediately and 
fat a rapid rate as soon as they 
fare removed from the water, 
otherwise the luciferin unites 
with the oxygen of the air and 
water and is rendered useleas. 

Luciferin itself does not give 
off ‘light, but when combined 
with a second substance called 
“luciferase,” the combination 
with oxygen causes the phos- 
Phorescence. ‘To demonstrate 
the light giving properties of 
luciferin, a quantity of the yel- 
lowish powder is dropped into a 


flask with water. When the contents are paper to permit one to read in comfort. 
violently shaken, a blue greenish light ap- Ui 

pears and spreads over the inside of the uniting of luciferin and oxygen under 
flask, From a small flask enough light is proper conditions produces very little heat. 
‘generated to illuminate the page of a news- It is estimated that more than 99 per cent 


a heatless light in animal organisms primarily for protection against 

‘enemies? This theory seems to be borne out by observation of the 

parchment worm that males its home in “parchment” lined burrows in 

fe, cram md Ordinanly the, wor a ot lrminoun but when at 

‘tacked by its enemy, the eel, it glows brilliantly, apparently to frighten 
its assailant. Other worms in the vieinity also begin to glow 


WHILE biologists are learning how to produce 
hheatless light from creatures of the air, 
land, and sea, astronomers, studying the vast 
expanses of the heavens, are discovering in this 
same “cold light” a possible solution of one of the 
greatest mysteries of the universe—the strange 
luminosity of vast, far-flung mists that form the 
primitive gaseous nebulae. 
Scientists find it hard to believe that these thin 
gases, exposed to the terrific cold of space, can 
derive their light from heat. Whence, then, 


MONTHLY, a gripping romance of the night skies, 
explaining new theories of these vast nebulae. 


ike most instances of combustion, the 


souse 


] of the energy released is in 
the form of light, with leat 
than one per cent of heat: 
Contrast this with the ors 
dinary incandescent lamp 
which gives off 96 per cent 
of its energy in the form of 
‘useless, bothersome heat 
and only four per cent a 


‘The color of the light 
from luciferin is the ex- 
planation for the absence 
‘of heat. Practically all 
the illumination consists 
of green and blue rays, 
which are the cold rays of 
white light. Heat is the 
result of red rays, which 
‘are noticeably absent in 
luciferin. A thermometer 
{inserted in a glowing flaske 
of luciferin light for several 
‘minutes shows an inerease 
of less than one thou 
sandth of one degree of 
heat. 

Cold light, more com- 
monly referred to as phos- 
phorescence, is present in 
many species of salt water fish 
and marine worms. ‘The meth- 
od of producing the light varies 
with the species. In some cases 
itis eaused by secretions of mi- 
nute cells from the body surface 
of the animal. In practically 
every instance it is necessary for 
tthe secretions with their content 
‘of luciferin to come in contact 
with some rich substance such a8 
slime or mucus, which supplien 
the luciferase. "In the slime the 


“waauess' waves Note colors 
roduced 

‘various 
of 


tight 


cold light 
‘approaches 
the ideal 
blue-green, 


A Deep Sea 
Struggle 


When a fish 


ody of the w 
in an attempt t 
away. the intrude 


Swimming Lighting Plants 


“Smoke Rings’’ of 
Light 


celle behind 


the accretions will illuminate the wat 
Certain species of funy 


phorescence 
permanence of thelr self lighting 
some of them secrete the 


‘Others confine this 
‘a few days oF hours 
lighted surfai 


Arrow points to luminous organ 
while others confine the light to one 
side of to a few patches. 

One small fish of the herring 
family generates and burns the light 
{in amall cells on the under side of 
the body. Behind each cell is a re- 
flector of crystals of an organic 
nature that have the property of 
reflecting the weak rays of light 
from the flashing luciferin. The 
ight is prevented from entering the 
animal's body by a second layer of 
black pigment cells 

‘Another luminous fish, which 
carries the name of “Pholobleph- 
on,” has a constantly working 
light cell on each side of its head, 
under the eyes. ‘The luciferin is 
secreted in bacteria within the light 
cells, from which it is forced out- 
‘ward into small sacs just beneath 
the skin. Pinholes leading to these 

cs permit 2 small flow of water 

t contains the necessary oxygen 
to form the light. ‘The fish is pro- 


o give off a visible light 

‘one of the phosphorescent worms is placed 

{in a pail of sea water and roughly agitated, 
for 


Tf The luminous jellyfish from the Medi 


especially some 
types of toadatoola, give off a brilliant phos 
‘These toudstoola vary in the 

tem. 

light-giving 
substance continually during their lives. 
range phenomenon to 

In some of them the 
tends over the entire body, 


Bi 


terranean is shown above in both its 
lighted and unlighted states. When 
this creature is stimulated, luciferin, 
secreted in tiny granules in Hight cells 
Scattered over the surface of the skin, 

jected into the water, and the light 
‘appears in slime covering the body 


vided with a black mantle, which it slides 
over the light cells to cut off the light when 
not needed. Fishermen catch the Photo- 
Wlephron and remove the phosphorescing 
organ for use as bait in night fishing. 


‘The heatiear light organ of the firefly, shown in 
(Gross section above, consists of ght generating cells 
Enmediately under the translucent skin, and a re- 
fecting layer of milky white cells that serves to pre- 
‘vent the light from penetrating the frefiy’s internal 
Sequns. The light cells are supplied with air from 
‘the insect’s mouth through many branching tubes 
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In the firefly, and most species of luminous 
nisms, there is no true lens, the light 
rely shining through the cuticle, which is 


transparent over the light organ, whereas over 


of the body it is dark and pigmented 
in the deep sea shrimp, which has light 


organs scattered over the surface of the body, 


‘cle covering the light organ forms a 


marvelous coneavo-convex lens, behind which 


photogenic or heatlest-light cells, The 
made up of three layers of peculiar 
vature, and is bluish in color, which sug- 
iat it may serve also as a color filter. 
Even fishes in the same family have entirely 
t methods of lighting. A certain 
s of shrimp possesses 1 large number of 
‘opening by fine duets into the stream 
of respiratory water. When the 
‘animal is stimulated, the luciferin is 
‘ejected into this stream and is thus 
blown out in front of the organism 
{in clouds of light. ‘These clouds 
have the appearance of smoke rings 
blown into the alr, 


Is Light a Weapon? 


Studies of available specimens of 


fish have failed to reveal the reason 
for the luminescence. ‘The general 
impreasion among scientists is that 


the light, appearing at its maximum 
intensity when the organism is agle 
tated, is primarily for protection 
against enemies. This is borne out 
by the parchment worm, which 
makes its home in the oct 
Under ordinary condition 
worm is not luminous, but when 
by its enemy, the eel, quick! 
luminescence, with the evident intenti 
i its antagoni 

n begins, other parchment worms 
in the vicinity are sympathetically excited 


mn of 
‘As soon as the 


and they, as well, illuminate the struggle 
‘with their flaming lights, 
Moat of the foregoing examples of cold 


light are present in forms of animal life 
seldom seen by the layman, Fish that live 
fon the ocean bed at great depths have need 
of these light-giving organs. Other species 
vuse the light emission as a protection 

‘against their enemies, Scientists 
searching for the specimens are 
practically the only persone who 
‘come in contact with them, 

‘A remarkable collection of photo- 
graphs of these strange, little known 
creatures of land and sea has been 
made by Professor Ulrie Dahlgren, 
director of biology, Princeton Uni- 
versity, and director of the Harps- 
well Laboratory at Bar Harbor, 
Me., to whom POPULAR SCIENCE 
MokritLy is indebted for the photo- 
graphs illustrating this article. 


The Firefy’s Light Plant 


One example of “cold light” ia 
familiar to us all, ‘The firefly that is 
seen in meadowlands after dark, 
flashing ite penetrating beam aa it 
flies, has piqued the curiosity of 
scientists for years. The light cells 
of this insect are located behind a 
thin transparent layer of tissue and 
are backed by other reflector cells 
containing calcium urate. ‘This 
chemical picks up the light rays 
from the generating celle and fo- 
ccuses them back through the trans- 
parent skin of the firefly. ‘The air 
supply on which the burning of the 
luciferin depends is provided by 
(Continwed on page 90) 
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Planes Trap Migrating Grain Pests in Upper Air 


LACK stem rust, which annual 
destroys 200,000,000. bushels 
growing cereals in the United States 

and Canada, is being fought by airplanes io 

under the guidance of the United States  "E27Is 

Department of Agriculture, Here- 

tofore the exact_movements of 

spores from the rust as they are 

blown about the country by the 
winds, have been unknown. But 
now, ‘by examining the 
different levels with spore traps 
carried in airplanes, it is believed 
that sufficient data will be sect 

to permit an intelligent 

fagainst black rust and 

fungi that attack cereals and 
other valuable food plants. 


Millions Lost Each Year 


Black rust is a form of fungus 
that closely resembles bread mold. 
‘The spores—which are the repro- 
ducing units—are picked up by 
the wind from one fleld and blown 
miles to other fields, where they attac 
themselves to valuable cereals and grad 
ally sup the life of the growing plants. 
black rust spores thrive best on gro 

rain that is well nourished and vigorou 
‘thus causing a large decrease in yield. In 
1916 it was estimated that the loss to 
country from stem rust reached the ara: 
ing total of half » billion dollars, —T 
average annual wheat loss alone is es! 
mated at 64,000,000 bushels. 

Because rust spores are too small to 
detected by the unaided eye, it has bee 
difficult to follow their travels. It is 
known, however, that the common bar 
berry bush, which flourishes in the North 
and South, has a direct bearing o0 the 
propagation of the fungi. Early in & 
spring the winter spores germinate an 
produce smaller spores that infest the 


Below aticrescope 
ted in revel 
Pulling = trigger wire 


iden 


water 


Water, forced through holes in, the rear of the whirling 


‘nosale, propels the nozzle through obstructions 


ith sediment and 


bbe quickly cleared by a 
ly invented self propelling nozzle, 


ing the principle of 


rotating spearahaped head 
with one small opening in 
front and a series of larger 
openings toward the rear. 
When it is connected with a 
hydrant, the water strikes 
diagonal vanes in the nozzle, 
causing it to rotate. But 
since the hole at the front is 
too small for escape, the 


leaves through the 
holes pointing toward 
the rear. The reac- 
tion eauses the nozzle 
to squirm forward. 

In operation the 
nozzle is attached to 
fa standard hose and 
lowered into a sewer. 
As soon as it ad- 
vances and meets an 
obstruction, the 
streams of water pen- 
etrate and wash away 
the obstructing mat- 
ter. 


a7 


barberry upon which clusters of spores 
are formed. These cluster spores are 
blown about by the wind until they 
settle on grasses and grain, where they 
produce still other species of spores that 
fat into the fibers and gradually kill the 
growing plants. It was to secure further 
data on the relation hetween the spares 
and their journeys through the air from 
one breeding spot to another that the 
e facts a number of 
microscope alides, three Inches by one 
inch, are earried on a plane 
altitudes each altitud 
‘exposed to wind cur 
period. ‘The glass slides are am 
with vaseline to make the fungi st 
the sur After the exposures, the 


slides are examined under a microscope 
and the number and type of spores 


te the exposure of the micro- 
os and to protect the exposed sur 
faces, an ingenious device called the 
trap" has been perfected by officials of the 
Bureau of Plant Industry. 


How the Spores Are Trapped 


Six slides are inserted in six revolving 
wooden spools arranged in a box. At one 
‘end of the spools are metal pegs that can be 
‘engaged by a ratchet crank operated by the 
observer from the cockpit of the plane. 
‘After the proper altitude has been reached, 
the observer pulls a trigger wire connected 
with the ratchet of the trap, and an oil 
‘smeared plate is exposed to the wind stream 
for periods up to30 minutes. At the end of 
that time another pull on the wire turns the 
‘exposed plate inward and brings a freah 
plate out, 

Data gained by study of the plates in the 
laboratory are expected to indicate the 
‘seasons of the year when the spores move in 
‘ereatest numbers, the reaction of the spores 
to temperatures and altitudes, the effect of 
ascending and descending air currents and 
the general direction of their flight. With 
knowledge of direction of flight, farmers can 
‘be warned in advance of the approach of the 
fungi and can take protective measures. 

Spores of the black stem rust have been 
captured in large quantities at altitudes up 
Yo 8000 feet, and in a few instances up to 
11,000 feet, 


Revolutionary Spring Designs Will 


Smooth the Roughest Roads 


Inventions to Take the Jolt out of Motoring, 
Described by H. F. Blanchard 


ILL the motorist of 
tomorrow be able to 
peed along the 
bbumpiest roads in almost per- 
feet comfort, free from worry 
about broken springs and 
used machinery? Will the 
Joys of automobile travel be 
‘enhanced by the perfection 
of new types of springs that 
will set us free from the main 
roads and earry us smoothly 
over the roughest byways? 
Inventors in all parts of the 
world are turning of late to 
the problem of designing 
‘springs that will attain such 
reaults, Already they are 
turning out remarkable types 
of spring suspension ‘that 
promise to reduce to the 
‘minimum not only the chance 
‘but also the “un= 
he” on which, to 
‘large extent, depends a car's 
qualities, 
‘One of the most interesting 


‘he frame, as shown above. 


of the new designs appears on an automo- 
bile recently built in Australia—a ear with 
springs especially constructed to stand fast 
driving on rough roads, It has six half- 
‘elliptic springs instead of the customary 
four. On each side of the ear three springs 
fare arranged in series under the frame. 
The front tips of the front springs are 
secured solidly to the front axle and the 
rear tips of the rear springs to the rear 


axle. The adjacent spring ends are linked 
toeach other. ‘The reason for this unusual 
construction is thia: 


Fast driving on rough roads demands 
strong, stiff springs to insure.against break 
age; but stiff springs produce hard riding 
unless they are extremely long. In the 
‘Australian design, “length” is obtained by 
linking a middle spring to the ends of the 
end springs. 

In England, an inventor has achieved the 
‘same result in a somewhat different fashion, 


Unsprung Weight—Enemy of Car Comfort 


ISPRUNG weight" of a car—the factor that limits its riding 
‘comfort —is the total weight unsupported by the springs, and 


includes wheels, tires, axles, and portions of the springs that rove 
with the ales,’ In the average five 


reasoning that an extromely flexible spring 
is likely to break, whereas a strong, stiff one 
‘causes rough riding unless it is unduly long. 
To obtain extreme length in this design, 
the springs run from axle to axle and are 
clamped solidly to them. Only two leaves 
are used in each spring, but these are of 
extraordinary thickness, nearly one half 
{inch in section. 

‘Obviously when a wheel strikes a bump, 
the whole spring takes the shock, and be- 
cause of ite extreme length it softens the 
blow with great efficiency. Since the 
spring ends are clamped solidly to the axles 
‘and the epring is mounted in rubber blocks, 


no peessure seen 
‘Towa AND Linbe® 


sessune NeRtASeS EFT ECT 
engin secarases Ao 
‘Spi STPFENS 


‘car the total unsprung 
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the design in without spring 


bolts oF shackles to wear 
loose or require Iubrieation. 
Among designers there is a 
growing tendency to. elimi- 
hate these troublesome parts, 

In both the types described, 
= fas well ax in other new de- 
sna, only a small portion of the spring 
‘moves up and down with the axle. This is 
also true of the well-known cantilever 
‘spring; but in the half-elliptic spring the 
majority of the spring mass moves up and 
down with the axle, 

‘The smaller the weight of parts moving. 
up and down with the axlese—unsprung 
weight, in other words—the better any car 
will ride. Unsprung weight includes not 
only the portions of the springs moving 
with the axles, but also the wheels, tires, 
axles, brakes,’ and all parts below the 
‘springs and not supported by them, Just 
asa heavy hammer will atrike a harder 
blow than a light one, heavy unsprung 
parts, striking obstructions, will transmit a 
much harder blow to the body than light 
unsprung parts. ‘This is why the cantilever 
Hecins pestered ty tha Bak ating. 
and it is also why the two spring types just 
described are easy riding. The spring 
weight on the axles is very slight, 

In an effort to bring unsprung weight to 
the irreducible minimum, a French designer 
recently built an extraordinary car in which 
axles and springs of the usual type are 
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entirely eliminated. ‘The unsprung weight 
includes little more than tires and wheels. 
In place of leaf springs and axles, he mount- 
ing of each of the four wheels isu lever arm, 
tthe end of which bears against a coilspring 
housed in a closed cylinder. ‘To check re- 
bound and damp out oscillations a piston is 
provided in the lower end of this eylinder. 
If the wheel is pushed upward, it com- 
presses the spring, but the rebound is im- 
peded by a chamber full of glycerin that ean 
fsscape only through small holes in a ring set 
{in the piston head. As soon as the pressure 
is removed, the glycerin is returned to the 
bottom of the chamber by gravity. 


Unsprung Weight at a Minimum 


In the mounting of the rear wheels, 
which is somewhat similar to the front 
‘wheel mounting, the unusual feature is that 
the bevel gear and differential housing are 
bolted solidly to the rear frame cross mem~ 
ber, Since the wheels move up and down 
while the bevel housing is stationary, two 
universals are employed in each axle shaft. 
‘This design, properly worked out, must de- 
velop perfection in riding qualities beeause 
unsprung weight is at an absolute mini- 
mum. 

In the United States an axleless car is 
now being developed. Unlike the French 
|, leaf springs of a 

|. The wheels are 
mounted on the ends of two leaf springs set 
transversely at the front and at the rear. 
‘The springs thus take the place of the axles, 


NEV Ty¥e END-TO-E 
OA BRITISH At 


SUSYENSION AS FITTED 
MOBILE CHASSIS. 


‘This method of obtaining strong, stiff springs that are also flexible enough to 
absorb road shocks consists of making the springs extremely long, extending 
from axle to axle, to both of which they are solidly clamped 


‘The mounting of the rear axle mechanism 
{a similar to that employed in the French 
ear. A very light tubular member is used 
at front and rear to hold the wheels parallel. 

Another special type of leaf spring, de- 


How to Care for Your Auto Springs 


‘VERY motorist talks a lot about his 

tires. Likewise he gives constant 
thought and attention to his engine, In 
fact, he's pretty well versed in the ways 
‘of every part of his car—except the 
springs. Just ask yourself the question 
don't you neglect your springs—unless 
or until they break? 

Yet if springs were given the care and 
consideration that tires receive, they 
would give far better 
service and would 
produce greater riding 
comfort. Both springs 
fand tires are absorbers 
of road shocks. Tires 
fare merely pneumatic 
springs that devour the 
amaller bumps as the wheels roll over the 
ground; yet they are unable completely 
to amother the larger shocks. ‘These 
shocks are transmitted to the springs. 


‘THE ‘man who drives fast over rough 
roads and fails to slow down for 
severe jolts may expect his springs to 
five out sooner than they should. 

Similarly the man who overloads his 
automobile or truck is likely to pay for 
it in “fagged" or broken springs. Over- 
loads eaute springs to sag or “act” per- 
manently—a fact. that explains why 
many cars slope to the rear or slant to 
fone aide, A sagging spring is a weak- 
‘ned spring. 

‘Loose spring clips will. sometimes 
cause spring breakage, because they 
Sllow play. For that reason the nuts 
holding the clips should be tightened 
very two or three months. Play in the 
front clips usually results in wabbling 
‘wheels; therefore, when a slight tremor 
in your steering wheel tells you that 


Slow Down for Bad Jolts 
Don’t Overload the Car 
Tighten Nats on Clips 


your front wheels are wabbling rapidly, 
Took to the spring clip nuts. 


MOS? springs work better when they 
‘are lubricated. —Lubrieation 
creases their flexibility, prevents rust and 
squeaking. But remember that some 
springs are not designed to be oiled. If 
‘a spring is very flexible without ol, itis, 
‘a mistake to lubricate it, for to do so 
will make it too flexi- 
ble and it is likely to 
break. An unl 
cated :pring is usually 
stronger than a lubri- 
cated one. 

‘Springs may be lu 
bricated in a great 
‘many ways. ‘The simplest is to spread 
oil on the spring sides, allowing it to 
work between the leaves as the car is 
used. Oil, graphite, grease, and special 
‘compounds all have their advocates. 
Other things being equal, graphite is 
better for flexible springs and a light 
‘grease or oil for the stiffer ones. Grease 
‘and graphite will “stay put” better than 
‘il, while oil is more readily introduced. 
Spring covers will keep the dirt out. 


‘PRING holts should be Jubricated 

faithfully to keep them from wearing 
too rapidly. On many cars the spring 
bolts are adjustable so that the play due 
tonormal wear may be eliminated. The 
fends of some of the spring leaves are 
usually fitted with rebound clips. If 
these are missing, the rebound of the 
spring will be excessive and it may break. 

Springs have individuality. ‘There 
fore, when a leaf breaks, it is better to 
atin » complete spring than to pat in 


car with one passenger will ride 


will with seven passengers, T! 
strong enough to withstand any 
delicate enough to produce easy riding. 
Spring bolts and shackles are eliminated 
with all their difficulties. Paradoxically, 
these advantages are obtained by simplify: 
{ing the construction wo that this spring may 
‘be made more cheaply than existing types. 
At first glance it resembles a full ellipt 

‘but further inspection reveals that the usual 
spring bolts that hold the ends of the ellip- 
tie type together are missing. Top and 
bottom spring units are given a reverse 
‘curve and resemble a bow. The ends of the 
two bows are clamped together, no that as 
the spring is compressed, the ends simply 
move farther out, thus making spring bolts 
or shackles unnecessary. ‘The more the 
spring is compressed or deflected, the stiffer 
it becomes, because compression shortens 
the effective length of the spring. Thero- 
fore it is flexible enough to provide easy 
riding with only the driver in the ear, and 
‘yet stiff enough when there are several 
Passengers in the car. Similarly, if the 
wheels strike a severe bump, the spring 
becomes very short at maximum deflection 
‘and thus at the moment of maximum 

ing is at its strongest point, 


Air Cushions Replace Steel 


In atill another recent American design, 
the resiliency of air is substituted for that 
of steel. The car is carried on four hemi- 
spherical pneumatic cushions, each of which 
{is made of rubber and fabric like a tire cas- 
ing and is mounted on a circular metal base. 
Inside it is an inner tube that is inflated to 
‘the desired pressure. Each cushion rests 
fon a bullet shaped ‘metal piece called a 
“deformer.” The shape of this member is 
such that its area of contact increases 
with the load. 

Rubber blocks in liew of spring shackles 
have recently been employed by one of the 
foremost American truck builders and this 
practice may be expected to become more 
‘wide-spread, since it eliminates the neces- 
sity of lubricating shackles, at the same 
time avoiding wear and rattle, 
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” ‘Sdanns, 3 in Newest Feat, Explodes Atom 


How Experimenters, Setting Off Terrific Electrical Charges, 
Converted One Element into Another 


By E. L. Bragdon 


TLL some future generation 
giant ocean liner 
York-Liverpool run on a bushel of 

coal? Will our descendants ride ina modern 

‘Twentieth Century Limited drawn by an em 

gine consuming only a hod of fusl between 


Chicago and New York? And will they en 
the advantages to be available when a wh 
city ean be lighted for x score of years on = 
Dit of radium that could be balanced on 
pin head? 

Recent exploite of scientists in knocking 
fragments out of atoms of matter that we have 


hitherto thought indivisi 
‘such as these, 

‘And conservative men of s 
selves voicing such dreams. Recently 
went around the world that Gerald W 
associate professor of chemistry at ti 
versity of Chicago, in collaboration with ¢ 
Irion, had accomplished "the transmutation 
of elements,” What these two experimente 
really did apparently 
was to decompose 
atoms of tungsten 
{nto helium and other 
elements, 

Speaking of the sige 
nifieance of this ex- 
periment, Mr, Wendt 
says: “The great 
promise of atomic de- 
composition is that 
‘means will some day 
be found to liberate 
fat will terrific energy 
from common  ele- 
ments, When that 
happens, the future 
coal supply need 
‘worry no one. It is 
far off, but a new in- 
dustrial era can be 
pictured that males 
the coal age seem 
medieval indeed. 
‘And beside that pre- 


ce are th 


‘The Old Alchemy 
and the New 


from lend, the 
modern ran of science 
factually succeeds in 
Converting one element 
{nto another 

With apparatus sim 
iar to that pletured 
stove, two scientists at 
the University of Chi 
cago have converted 
Tungsten into gases 


Electric current is piled up in @ massive cone 
Genser. Reaching the limit of the condens: 
fee's capacity, the current suddenly jumps 
the spark gap and discharges itself through 
f fine metallic wire incloved. As the wire 
vaporized, a deafening explosion revults 


diction, the prospect 
of ever transmuting lead into gold becomes, 
of trivial significance.” 

When we deal with the atom, we are 
dealing with something so small that it 
cannot be seen even with the aid of the 
‘moat powerful microscope. An idea of 
just how small an atom 
is, may be gained from 


ticle of matter—solids, liquids, and gases— 
‘must have some small unit beyond which 
it could not be further divided into smaller 
particles, But since the discovery of 
yys and radium, these speculations of 
ancient science have been replaced by: 


actual knowledge of atomic structure, 


Radium, which gives off its energy un- 


proximately 10,000 calories of heat in a 
Pound of coal. A pound of radium con- 


‘tains atomic energy one 


the fact that if a hole 
could be punched in an 
electric light bulb small 
enough to let in a million 
atoms of oxygen a min- 
ute, it would take 100,- 
(000,000 years to fill the 
bulb! And yet by 
flashes of light accom- 
panying the wrecking of 
fan atom, scientists of 
genius are now able to 
weigh these particles 
that “are so infinitesi- 
mally small as to baffle 
the imagination! 

‘Two thousand years 
‘ago, Greek philosophers 
reasoned that every par- 


space? 
The 


Atom Explorers Open Up New Worlds 


THE most amazing activity of scientists today is the explora- 
tion of the atom. They are opening up a vast world of new 
knowledge that intimately concerns every other interest you may 
have, be it radio, electricity, astronomy, medicine, or what not. 
But do you understand the methods by which atom 

are probing these minute solar systems, which boast of 
staggering distances all comprised within 

‘Do you realize the industrial possibilities of their work? 
above account of recent spectacular experiments in 
knocking atoms to pieces will illuminate for many readers a 
new and extremely fascinating realm of science that no 
well-informed man today can afford to ignore.—THE EDITOR. 


almost infinitesimal 


Dillion times greater. 
When coal is burned, a 
quantity of useless ashes 
remains. When radium 
is broken up by the re- 
lease of atoms, the r 
due is lead, 

Sir Isaac Newto. 
father of the theory of 
gravitation, believed 
that the atom was a 
hhard, massy particle that 
could not be penetrated 
—that it was the ulti 
mate in subdivision and 
represented the unit 
upon which all the re 
maining material was 
built. But later re 
searches made scientists 


tively 
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atom, the latter was hurled for- 
ward in the path the alpha par- 
ticle had been traveling. It was, 
in fact, by the force of the col- 
lision, driven against the zine sul- 
hid ‘sereen, which was beyond 
the range of the alpha particles, 
Eyery time one of these hydrogen 
atoms struck the screen, a flash 
was produced. ‘These flashes 
were visible to the investigator 
with his eye at the magnifying 
ens. He could count their num- 
ber and note their paths, 


Can Energy Be Used? 


In wonderfully: delicate experi- 
ments of this kind, Rutherford 
may be said to have achieved 
atomic decomposition, but on an 
almost incredibly minute scale. 
Just how it will be possible on 
large seale to break up the 
‘atoms composing a given mate- 


August, 1922 


believe that the atom is not a solid 
mass, but rather a sort of solar 
system of moving parts, consist 
‘ng of a tiny central particle of 
positive electricity, surrounded by 
‘relatively large particles of nega 
tive electricity, called “electrons.”* 

‘The present excitement over 
atomic decomposition was stirred 
up, primarily, by two different 
series of experiments—those un- 
dertaken by Sir Emest Ruther- 
ford, the famous English scientist, 
and’ the recent phenomenal ex- 
ploit of Wendt and Irion, already 
‘mentioned. 

Sir Ernest Rutherford’s experi- 
‘ments had convinced him that the 
positive electric charge in the 
atom is concentrated in a nucleus 
about which negative electrons 
revolve, ‘These electrons have an 
estimated diameter of only one 
hundred thousandth the diameter 
of the atom. On this basis, if the 


The Invisible Becomes Visible 


-TILIZING the fact that 
alpha rays 


the rmolecules 


ftom were magnified to 160 fect | of the ar with coc Fial, so that the energy thus re- 
in dlameter, each electron would and that these | charged leased can be turned to practical 
ave a diameter of only one hun- |  jolesules serve as ouciet commercial use, is'a problem yet 
dredth of an inch, With this ae ae gute Seems of wine: CSR to be solved. 


Witton, the Inglis aclentt” obtained potgrapta of 
the paths of ators in fight, which in the words ot ove 
sci "Lifted the atom from the state Of "cesar 


‘Wilson's apparatus consisted of glass Mask fitted 
with a plunger and filed with water Vapor into which a 
speck of radium was introduced. When the plunger 
was suddenly withdrawn, droplets were condensed on 
the charged molecules, and by creating an electric spark 
at the same instant, he was able to. obtain the sharp 
Dhotograph printed above, showing the tracks of the 
Fays. The Bends in the paths of some of the alpha 
particles indicate collisions with postive ‘nuclel” of 
Eascous atoms that deflected the particles, 


Knowledge, it is not difficult to 
conceive that there is plenty of 
room in an atom for number of 
electrons to dodge about at great 
velocity without collision. 


Proof of the Theory 


To prove his theory, Rutherford 
arranged a marvelous experiment 
‘on a microscopic seale, In a tiny 
observation chamber he deposited 

4 a speck of radium on a needle 
point. A short distance away 
from the needle he installed a 
tucroon with a coating of zine sulphid, 
‘and at the opposite end of the nitrogen 
filled observation chamber he placed a 
supersmagnifying lens. Between the 
needle and the sulphid sereon he placed 
‘4 partition with a small hole in the een- 
ter covered with a sheet of aluminum 
foil, (See diagram on next page.) 

From the radium on the needle a 
spray of swift alpha particles is being 


‘The still recent but already 
famous experiment of Wendt and 
Trion was undertaken, however, 
{n the hope of pioneering in this 
field of ultimate commercial util- 
ity, following a path different from 
Rutherford’s, ‘Their scheme was 
to decompose atoms by applying 
heat, rather than by bombarding 
them with the tiny projectiles 
given off by radium, as Ruther- 
ford had done. But  tempera- 
tures attainable commercially, 
which will decompose molecules 
of matter, have no effect on th 
atom. Heat applied to water causes a 
rearrangement of the molecules, and 
produces steam. Cold applied to water 
brings about a different rearrangement, 
and results in ice. But neither heat nor 
cold, applied within the limits of minus 
269° C. and 4000°, has a tendency to 
disintegrate atoms. Ax soon as this 
fact was established, scientists gener- 
ally agreed that the disintegrating force, 


C4 


constantly expelled. These particles 
travel at an initial velocity of 10,000 miles 
‘a second, though the distance they travel 
is short. ' Their speed is 10,000 times that 
of a rifle bullet, and their energy, consider- 


‘This famillar experiment demonstrated 
that clectrie current i simply flow of 
lectrons. Passing into a vacuum tube, 
the current, like a stream of water, tras 


it any were found, must come from 
within the atom itself, 

Yet certain physicists have not aban- 
doned application of the superheat theory. 
They point to the stars as instances of the 


a paddle wheel 


So Tivcetes tema tare 
Ste nacre ver clea eee 
Se ee ee 
Esher vet tyke ghee cen, Not ae ae 
see Seaver Ae (Suliey eecaters ealiees tt 
mane cesar Renate sop, "Whey bt 
cee meee anes i eireaeee Pere 
irene nae es Hg ln: COM Seco 
eet Creme nage sing snr Vda des 
Sees es cee veneers are 
Soe aSe Ceiasetnekre ae 


2 distance slightly leew than 7 
Heat of Stars Is Equalled 


centimeters from the needle 
point 
Passing through the alumi- Although this star evidence doce not 
num-covered hole in the par- definitely prove that atomie decomposition 
jon, some of the alpha par- may be effected by extreme heats, it does 
ticles collided with some of the make it seem a poasbility. Hence Wendt 
atoms composing the nitrogen was encouraged in his recent spectacular 
in the chamber. In each such experiment in atomie decomposition at 
collision the alpha particle terrific temperature. 
Knocked a fragment off of the “Recently, Dr. J. A. Anderton, of the 
nitrogen stom, and this frag- Mount Wilson Solar Observatory, devised 
ment proved to be an atom of an apparatus for obtaining. temperatures 
hydrogen. Since the weight far beyond any that had previously been 
considered possible, and matching that of 
some of the hotter stars, namely, between 


‘The atom resembles a tiny solar system with 
‘4 minute nucleus, positively charged, at its cen- 
ter, around which negative electrons circulate in 
‘wide orbits." The extreme relative smallness of 
‘the nucleus and the distances in the tiny system 
may be realized from the fact that if the orbit of 
the’electrons were half @ mile in radius, the elec- 
trons would have diameters of five feet, while the 
nucleus at the center of the system would be 
about the sie of a walnut 


of the alpha particle is four 
times that of the hydrogen 


A Spectacular Collision of Atoms 


NDERSTANDING of the famous 
‘experiment of Sir Ernest Ruther 
‘atoms of hydrogen. 

from nitrogen atoms is simplified by 
this diagram. ‘Prom radium on. the 
needle point at the left, swift alpha 
articles are constantly shooting ut. 
Fheough a small hole in a partition, the 
impelled exactly seven cent 


just before reaching the limit of their 


with points of light, which may. be 
studied by means of a magnifying lens 
at the end of the observation chamber 
in which the experiment is condveted 


20,000 and 80,000" C. ‘The high tempera- 
ture was produced in a confined volume 
and for a very small fraction of a second, 

t from it have been secured important 
‘data on the gaseous content of stars. 

‘The method consists in charging a mas- 
sive electrical condenser with a current of 
180,000 volts pressure, and then rapidly dis- 
charging this large quantity of energy under 
high presgure through an extremely fine 
metallic wire, A violent explosion results, 
a the wire is vaporized. During the first 
1/800,000 of a second the light emitted was 
200 times as bright as sunlight, according 
to determinations made with 'a rotating 
mirror. The pressure momentarily devel- 
‘oped was between 50 and 100 atmospheres, 
(r in the order of 750 to 1500 pounds a 
square inch, ‘The noise of the explosion 
‘was 40 loud that the ears of observers had 
to be protected. When the wire was ex- 
ploded in a glass vessel, the latter was s 
tered into tiny fragments. When the ex- 
plosion was conducted within a glass tube, 
‘under water, the wire completely disap- 
peared, and the tube could be found only 
as an unrecognizable powder. 


Paper Torn without Scorching 


Another experiment demonstrated how 
brief a time was involved in the explosion. 
‘The fine wire was wrapped in thin tissue 
paper, and’ the condenser discharged 
through it. ‘The paper was torn to shreds, 
‘but no signs of scorching were discovered. 
It was a similar experiment in vaporizing 
1a piece of wire with an electrical discharge 
‘of enormous horsepower that Wendt and 
Irion carried out in the laboratories of the 
University of Chicago. They used a home- 
made transformer of 100,000 volts, oper 
ing from a 20-volt alternating’ current 
circuit. It was connected so that its 
voltage output was rectified by a vacuum 
tube device known as a “kenotron.” ‘The 
electrical condenser into which this high 
voltage direct current was fed consisted of 
100 plates of special Florentine window 
slas, cast in paraffin. The rupturing volt 
‘age of the condenser was determined by the 
width of the spark gap, which was con- 


» n series with the wire to be vapor 
ied. For the actual experiments, short 
sections of tungsten wire, varying from .03 
to ,001 millimeters in diameter, were used. 
‘The wire was exploded in a bomb, s0 
that the gases could be eaptured for I 
analysis. Contamination by other ele- 
‘ments and gases was prevented by conduet- 
ing the explosion in an atmosphere of pure 
carbon dioxid gas at atmospheric pres- 
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sure. After the explosion, the carbon dioxid 
twas absorbed in potassium hydroxid 

Tn another method used by. Wendt and 
Irion, the explosions were produced in the 
highest attainable vacuum, and the result- 
ing gases examined in spectroscopic tube 
tached tthe vacuum chamber This 
‘method was found to be more satisfactory, 
but difficult to manipulate, ee 


Helium Is Predominant 


When the vacuum method was used, the 
bulb in which the wire was exploded’ was 
thoroughly exhausted for 15 hours, while 
being baked in an electric furnace, with a 
current passing through the wire to keep it 
atwhite heat, The wire was then exploded, 
and the gaseous products collected, after 
which they were analyzed with a spectro- 
scope. In every instance, the spectrum 
showing helium stood out brightly. . 

The investigators appreciated that there 
were several possible sources of helium 
other than the decomposition of tungsten, 
but neither of them could account for the 
very large volume of helium, unless it were 
produced by the conversion of nearly half 
the tungsten in the wire, In more than a 
score of explosions, the volume of gas aver- 
aged over a cubie centimeter, If this gus 
were all helium, it would account for be- 
tween 25 and 50 per cent of the entire 
weight of the wire exploded, 

“Atomle decomposition on a much larger 
scale than ever before attempted seems thu 
to have been attained,” says Mr, Wendt. 

It is conceivable that ultimately it will» 
lead to a synthesis of the smaller atoms 
into larger ones, and when that becomes 
possible the manufacture of any metal from 
hydrogen and helium and from other metals 
‘will be within range—the transmutation 
that fascinated the mind of medieval baron 
‘and alchemist,” 


Tunnel in Keel Holds Ship’s Pipes 


YY INTRODUC- 
ING a heavy 
steel box girder into 
a ship's keel, a Brit- 
{sh inventor has pro- 
vided a water-tight 
duct or tunnel in 
which the ship's pip- 
ing can be placed 
without piercing the 
various compart 
ment bulkheads. 
Besides being easier 
to lay, the pipes can 
bbe reached and re- 
paired readily, even 
at sea, which is not 
the case with usual 
methods of marine 
pipe-fitting. 

Many pipes have 
to be laid almost 
from end to end of 
a ship below the 
water line, and 
where these pipes 
pass through the 
bulkheads, water- 


tight joints and 
elaborate arrange- 
mente of valves 
have to be provided 
to insure that each compartment is water 
tight independently of its neighbor. Such 
joints must be frequently examined and 
tested, as they are apt to become loose from 
straining of the hull in heavy seas. 

Te is to overcome these objections that 


water-tight tunnel alone 
i 


the ship's Keel 


the duct keel has been introduced. The 
floor of the duct is on the bottom “‘skin”” 
plates of the keel. In the ease of a double 
bottom, the top of the duct may be level 
with the upper plates, but the duct may 
also be provided in a single-bottom ship. 


August, 1922 
Coil and Phone Locate 
Trouble on the Line 


HEN an electric cable short circuits 
at any one of a thousand possible 

points under miles of city streets 

device consisting of a high-frequency coil 


and a telephone © 


‘enables the “trou- 
= shooter" to 


ble 
Tocate the “@S 


within a few feet, and so withdraw the 
broken length of cable from the nearest 
manhole without loss of time. 

‘The location of the break is determined 
by the difference between the sound on one 


ing the explorer coil on the 
Sato ots 


side of the trouble, and that on the other 
when the exploring coil is held upon the 
wire, ‘The tone of the signal on the station 
tide of the burn-out is deep and full with a 
certain definite beat, and the noise dimin- 
fishes as the break is approached. On the 
‘other side the sound is shrill and faint, and 
the beat is different. 

In the operation of the instrument, a 
current of about 110 volts and 60 amperes 
issent over the broken line from the central 
station, This induces a alight current in 
the exploring coil, producing the sounds. 


ss 


Horse and Giant Hammer Pull Stumps 


ULL 
hammer” was one of the simple 
land-clearing methods recently demon- 
strated by the University of Minnesota, 
By the use of equipment available to 
‘most farmers, land was cleared of stone 
and stumps in quick time, while a group 
of farmers watched the operation and 
learned how to increase the productive 
‘acreage of their own lands. 
‘The device is a combined lever and 
fulerum resembling a large hammer. 


‘The part of the lever nearest the ham- 
mer head is chained tightly to the 
stump, while a horse is hitched to the 
end of the “handle.” When the horse 
pulls, the upright pole turns slowly on. 
the rounded log to which it is attached, 
‘The leverage represents an upward pull 
‘on the stump of approximately five tons, 
This is enough to break off the roots 
well below the surface and drag up the 
stump, and all without the use of ex- 
pensive and dangerous explosives, 


Seamstress’ Knife Holds 
a Tape Measure 


“A SRECIAL kite for ripping sam that 
‘also contains a steel tape measure, has 
just been invented for the seamstress. 

"The tape is held in the back of the handle, 
{in asmall circular case with a spring rewind, 
exactly like the tape measure used by a sur- 
‘Yeyor. Itis divided into inches on one side 
‘and centimeters on the other. 

"The knife has two very useful blades of 
standard form and size. 


‘The ynwound f 
‘Samal ‘reel in the knife handl 


Dial Gage Tests Depth of Piston Ring Grooves 


‘Movements of the mess 
Tire recorded by the dial 


BETTER fitting pistons for your auto- 
‘mobile can now be made in quantity 
since the invention of a new dial thickness 
gage that affords a quick and accurate 
method of measuring the depth of piston 
ring grooves and the amount of deviation 
in wall thickness without removing the 
parts from the car. 

‘The handle of the instrument is U 
shaped, with a small, highly polished flat 
bearing surface that is brought into con. 
tact with the inside of the piston, while a 
pointed measuring plunger is pushed from 
the upper arm against the outer surface by 
pressure on a thumb spring. The move- 
ment of the plunger is recorded by the 
pointer on a dial, where measurements can 
be read to a thousandth of an inch. 


Fire Victims Revived by 
New Oxygen Mask 


NVENTED for the resuscitation of 

assed soldiers, an inhalator devised by 
Prof. Yandell Henderson, of Yale Unie 
versity, is now being used to revive vietime 
ef fires and. industrial us” poisoning. 
Compressed oxyen is fed from a tank into 
‘ breathing-mask and forced into the lungs 
of the sufferer. 

In preliminary experiments it was dise 
covered that human lungs are influenced by 
‘chemicals distalved in the blood which act 
upon certain nerve cells in the brain. The 
vigor with which you breathe, for example, 
is at least partly. dependent upon. the 
‘amount of carbon dioxide dissolved in the 
blood. 

"For this reason, in the rescue apparatus 
4 carefully regulated amount. of ‘carbon 
dioxide is mixed with oxygen to stimulate 
the lungs. Although unconscious, the 
zctient will take deep breaths that flood 
‘He lungs with oxygen and usually he will 
s00n be revived. 


RECENTLY the United States Department 
of Agriculture recommended oaks as the 
best trees for street planting. Elms are 
second choice, and. sycamores third. 
Maples are considered less desirable. 
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Electric Lights for Your 
Country Home 


[TS 20 possible to procure a port- 
lable home lighting plant that weighs 
‘only 100 pounds exclusive of the stor- 
‘age batteries, and has an outpat of from 
400 to 500 watts, sufficient to light 
thirty 20-watt lamps at once, 

Power is supplied by a two-eyele en- 
gine burning gasoline or kerosene. The 
engine is provided with a self starter 
similar to thowe that are used in 

Kom 
‘The engine is started and stopped by 


pushing a button in a special switeh- 
‘used to 


box. ‘The machine may be 
charge auto batteries. 


Roadside Sundial Becomes 
Novel Advertisement 


\UNDIALS as rondside advertisements 
have been designed by C. D. Love, of 
Coshocton, Ohio, who has recently per- 
fected a simple method of orienting a dial 
so that its face will be vertical and the time 
‘accurate. 

‘The usual sundial’s face is set hori- 
zontally and the gnomen pointing to the 
Pole xtar: but Mr, Love's device works on 
the opposite principle. The dial is hung 
vertically, facing as squarely as possible 
toward the south, and attacked to the sup- 
porting post by a bolt through the center. 
Before this bolt is tightened, the dial is 
‘turned 20 that the shadow indicates the 
correct time at the moment the dial is 
erected, and this insures that its reading 
will be accurate thereafter. 

‘The novelty of the device and its useful- 
‘ness to the passing automobilist, call atten 
tion to the advertisements painted around 
the circumference, the purpose for which 
‘this sundial was first used. 
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“Phantom Band” is Radio Music 


ra ‘A recent parade of engineering stu- 
dents at the University of Wisconsin, a 

“phantom band” produced music without 
instruments. The only horn in evidence 
Was a large morning-glory amplifying horn 


receiving set hid- 
den under a covering on u stretcher carried 
by, members of the band. 

‘The concert itself was given at the radio 
broadcasting station of the university 


Steam Truck Develops 750 Horsepower 


JOURNEY by steam truck twice 

around the globe without lifting the 
hood to adjust a single part is the goal of 
the makers of a new machine manufactured 
hy automotive engineers of Chicago. 

In the new ear the boiler is placed under 
the hood with a two-cylinder vertical steam 
engine directly behind it. ‘The eng 
connected with the rear wheels by the 
usual propeller shaft 

Large capacity and simplicity are out- 
standing advantages of the boiler, which 


tubes, except that alternate 
sections run in opposite directions. The 
headers from all sections are connected 
wrth a single steam drum at the top of the 

‘The firebox, with its single hole nozzle 
for atomizing kerosene, distillate, fuel oil, 
or gas oil, is suspended beneath the boiler. 
In order fo give the burning fuel sufficient 
time to complete the combustion, the 
nozzle carries the mixture into the circular 
firebox at an angle that causes the flame to 
travel in a circle of six or seven feet. A 
small electric motor of one thirtieth horse- 
power drives the pump that delivers air to 
thenozale. A spark plug lights the flame. 

When the steam pressure reaches 600 


pounds, the fire is automatically shut off 
and is not relighted again until the pressure 
drops to 575 pounds. The boiler tubes of 
tthe steam ear have been tested by heating 
them red hot and pumping cold water 
through them. 

All the accessories—boiler feed pump, 
fuel pressure pump and condenser pump — 
are hooked as a unit to the engine shaft, 
Reports from power tests state that the 
ssteam truck has pulling power equal to 
15 times that of an ordinary 50-horso- 
power truck engine, 


Derrick Lifts Wagon Load 
over Ship’s Hold 


a 


Came 


Tite: contents of 10 wagons can be un 
Toaded into a ship in the time it would 
take four laborers to unload one wagon by 
hand, it is claimed, by a newly devised 
method in which a large derrick lifts the 
Joaded wagon, driver and all, and swings it 
into position above the deck of a vessel. 

With the wagon suspended over the 
ship's hatch, the driver releases locks that 
hold the bottom pieces in place, ‘These 
bottom gates swing open under pressure of 
the load, and the contents of the wagon 
our into the vessel's hold. Since the load 
is handled only onee, iabor charges are 
materially reduced. 
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Dollars from Waste Chips 


How a Big Electrical 
Plant Saloages Vast 
Pile of Sweepings 


EIGHTY milion pounds of waste metal, 
passing every year through the doors 
of the by-products building of one of the 
largest electrical manufacturing concerns 
in the United States, is transformed into 
‘useful material of tremendous value. 

‘This 40,000 tons of waste, on the way to 
salvaging tables, represents in itself little 
‘more than a large potential freight bill or 
the cost of a scrap heap. But by the time 
modern salvaging machinery has done its 
work, this same waste has been sorted, 
separated, and transformed into potential 
dollars, 


How Sweepings Are Sorted 


Sixty-five million pounds are sold yearly 
for about $1,000,000, while 15,000,000 
pounds are rettirned to the shops to be used 
‘again—and thus not a pound of this huge 
tags of material is thrown away. 

‘To sort and classify such vast quantities 
of miscellaneous material remarkable ma- 
chines are necessary. By means of electro- 
magnetic separation of chips from metal 
turning, for example, it is possible to get 
the utmost value from sweepings. As 
‘these chips reach the by-products building, 
copper, brass, and steel are indiseriminately 
mixed,’ Twenty seconds later they have 
‘been sorted and loaded into barrels. 

‘At the entrance of the building the chips 
fare dumped into ehutes, and as they slowly 
‘lide toward the floor, ‘they pass beneath 


Centrifural separators, 
shown, ‘Below, reclaim 
From chips 


the eu! 


‘The non-magnetic materials slide down the 
ehute into their own special bin, Sorted 
in this manner the metals bring a higher 
selling price. 

Metal chips that come from machines 
operated with eutting oils, are put through 
4 centrifugal oll extractor before passing 
tothe magnetic separators. The oil 
thus collected is mixed with new oil and 
oes back to the shops, while the chips are 
leaned and dried suificiently to be mag- 
netically separated. 

‘This thoroughness in reclamation is char- 
acteristic of all departments of the big 
plant, Waste paper, for example, is first 
bound into scratch ‘pads, which, having 


‘Ax metal chips feed down 
the chutes of 


sections still durable are cut out for use on 
‘smaller machines. Waste Babbitt scrap 
is recast into small pigs and used in future 
production. The scope of the sulvage 
operations ‘may be realized from the fact 
that the eapacity of the Babbitt furnaces 
is 12,000 pounds a day. 

When tools in any of the shops become 
dull or broken, they are never thrown away, 
bbut are resharpened or repaired time alter 
time and are thus kept in service. Worn 
lathe and planer tools are sent to the black~ 
smith shop, where they are repointed. 
Eventually they are returned to the manu- 
facturing departments in good condition, 

‘The laboratories, for which this great con 


three revolving disks made of a series of 
electromagnets. ‘These pick out all the 
fron and steel chips, which are scraped off 
the magnets by a rod as the disks revolve, 


Dynamite Lifts Wrecked Bridge that Cranes Couldn’t Budge 


WHEN the Arkansas River broke from ite 
channel and wrecked the business sec- 
tion of Pueblo, Colo., one of the victims of its 
fury was a railroad bridge over the stream. 

For weeks after the flood, the old girders 
‘and steel frames of the ruined bridge remained 
in the river, collecting floating debris. When 
‘wreckers attempted to remove them, heavy 
cables snapped like twine without budging 
the steelwork and as a Inst resort dynamite 
‘was tried with success, 

Four-inch pipes were driven straight down 
through the twisted mass, and into them were 
dropped heavy charges of dynamite. Mon- 
ster cranes were hooked to the top of the 
mangled bridge ready to haul when the ex- 
plosives were detonated. When the charges 
‘were fired, tons of debris were hurled into the 
air, but the bridge was barely shaken, although 
somewhat loosened. 

In the next attempt, more pipes were sunk 
in and around the bridge and into them were 
Aropped more powerful charges of dynamite, 
Extreme care had to be taken because only 25, 
{feet distant stood another railroad bridge that 
‘carried all the traffic across the river. 

‘When the new charges were set off, the 
entire framework of tangled steel was fairly 


served their purpose, are put through = 
slitting machine to destroy any privs 

memorandum, and baled and sold. Rope 
and worn belting are examined, and any 


corn is noted, assist in the “lenk-plugging” 
process. Scrap tungsten, platinum, and 
molybdenum, with numerous other metals 


[bbe a? 
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Wire Coil Is the Hand on the Throttle 


Driverless Locomotives, Plunging Toward Each Other on Single 
Track, Stop Themselves in Time to Avoid Collision 


By P. J. Risdon 


'S A simple combina- 
tion of wires, coils, 
and levers more to 

be trusted than the 

trained brain of a 

human being? 

‘This was the ques- 
tion in the minds of 
railway engineers after 
watching the recent 
demonstration in Eng- 
land of a new type of 
train control on a little 
branch line of the Lon~ 
don, Brighton and 
South Coast Railway. 

What they saw were 
two locomotives, rush= 
ing toward each other 
fon the same track at 
top speed, without an 
‘engineer in either eab 
to control them. When 
‘2 terrific head-on col- 
lision seemed almost 
certain, suddenly the 
whistles of both en 
‘kines sounded, steam 
was cut off, and the 
rinding of the brakes 
was heard as the two 
locomotives. pulled up 
just in time to avoid 
hitting. ‘These engines 


of the section, the mage 
het iano longer sup 
ported by the induced 
current, and the weight 
Gérops, shutting off the 
steam, blowing the 
Whistle and” applying 
the brakes. 

‘Since there is no con 
tact between ral and 


Drawn by OH, 


Two Hundred Lives a Year 


IN THE years 1918, 1919, and 1920 more than 3000 train col- 

lisions occurred on the railroads of this country, causing the 
death of 635 passengers, injury to 6240, and property damage to 
the railroads themselves of nearly $7,000,000. Automatic stops 
would have prevented a majority of these tragedies, according to 
‘experts on the subject. The railroads, on the other hand, claim 
that no machine can ever displace the human element in trans- 
portation. It is a fact that no device has yet been perfected that 
‘entirely eliminates the supervision of a human brain. 

It would cost American railroads about $6000 a mile to equip 
their 253,000 miles of track with an automatic control system of 
the kind described in the accompanying article. Whether such a 
aystem would prove sufficiently successful, under the severe rail- 
road operating conditions in the United States, to warrant the 
expenditure of a billion and a half dollars, is a question that is 
being studied by transportation authorities. 


engine coils, the cu 
rents that appear in t 
latter are far too weak 
in themselves to oper 
ate directly an electro 
magnet. They are am- 
plified to workable in- 
tensity by a sensitive 
relay that operates like 
the trigger of a gun. A. 
comparatively slight 
movement of the relay 
releases a much greater 
amount of electrical 
‘energy into the magnet 
winding. 

In preparing a rail. 
way for this system of 
train control the track 
is divided into sections 
or lengths, depending 
on the kind and amount 
of traffic. All the rails, 
in each section are con- 
nected at their ends by 
copper wires, or rail 


stopped of their own 


bonds, but the rails at 


accord, simply because 
they were approaching 

‘each other on the same line! Not a 
whistle, throttle, brake lever, or handle 


‘was touched by anybody. 

Tt aeems like mechanical intelligence on 
the part of the locomotives, does it not? 
Yet theso were nd super-locomotives—just 
ordinary ones that for many years had per- 
formed their monotonous duty up and 
down this line. 

‘Train controls designed to act when the 
human brain fails have been in process of 
development for many years, but the so- 
called “Angus” type, demonstrated in Eng- 


land, is said to be positive in action and not 
dependent on the judgment of the engineer 
ora remote signalman. 

Aaamall weight acting through the simple 
force of gravity is the heart of the system. 
‘When something goes wrong—a broken 
rail or a mistake in signals—this weight 
drops and sets in operation the throttle, air 
brake, and whistle. 

During normal progress of the train the 
weight is held up by a magnet supplied 
with electricity from coils suspended be- 
tween the drive wheels directly over the 
rails. The current in these 
coils is produced by“ other 


the automatic stop’ 


‘lectrie currents which are 
flowing, continually through 
the rails when the track is 
clear. These alternating 
currents, in passing through 
the steel raila, radiate deli- 
cate lines of magnetism. If 
coll of wire is. brought 
near these lines, a minute 
electric current is produced 
in the coil and is guided to 
the ‘controlling mechanism 
of the automatic stop. 

As long as the current 
ffows in the rail, producing 
the accompanying current 
in the coil on the engine, the 
magnet will hold. up the 
weight. ‘But if the track 
current disappears, due to 
@ break in ‘the rail, to a 
faulty signal, or to the de- 
sire of a signaiman in charge 


the section ends are in- 
sulated from. each 
other. ‘The terminals of each section are 
connected with a switch in a awiteh tower 
and from there with a low-voltage alternat- 
ing current supply system. By these 
‘switches the operator ean send current 
from the supply line out through any’ sec- 
tion and then back to the supply agai. 

Tt-may appear from the foregoing that 
any seetion of track i clear or blocked at 
the will of the signalman. ‘This is not 
strictly true, ince the automatic. stop 
‘works in conjunetion with the interlocking 
signal system, which algois automatic. ‘The 
‘operator can throw the switches only when 
the trains are in certain locations with re- 
speet to the guarded sections 


Causes of Train Collisions 


A large proportion of railroad collisions 
has been traced to a sudden lapse of bra 
action on the part of the engineer. Dazzling 
headlights from oncoming trains have liko- 
wise been responsible for momentarily 
blinding. the man at the'throttle and eaus- 
ing him to pass a block signal set against 
his train, ‘Such things could never happen 
with the new system of train control, 
according to reports. If an engineer failed 
to heed a block signal, the “dead” rail in 
‘the dangerous section of track would auto- 
matically take the control of the locomo- 
tive away from him and apply the brakes. 
‘without his assistance. 

Block signals depend for their effective 
ness on the vision of the engineer. In fogs 
and blinding storms, the strain on the 
engineer as he attempts to pierce the gloom 
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THE ANGUS SYSTEM PREVENTING 


A “HEAD-ON™ C 


SION 


Leading American, 
tion principle employed in the 


to read the signal is severe. With a loco- 
motive controlled hy automatic stops the 
traing ean proceed on regular schediiles un- 
mindful of the weather. 

‘The number of train collisions in the 
United States in recent years has Jed the 
Interstate Commerce Commission to take 
action to compel 49 of the principal rail- 
‘way companies to install automatic train 
stops or train control devices between 
‘designated points on their main lines. 

But go severe are the operating condi- 
tions of railroads in the United States, with 
their long reaches and variability in elimate, 
that the perfection of a suitable train con- 
trol is a slow task. To be pronounced a 
success, train controls must not lend them- 
selves to tampering by track walkers. They 
must be inconspicuous. They must with- 
stand the rigorous winters of the north, 
‘with the drifting snow and sleet, and they” 


‘must be immune to the constant pounding 
of heavy trains. 

One prominent railroad in 1912 offered a 
prize of $10,000 for a device that would be 
suitable for installation along its lines. 


During the past 10 years over 1400 inven- 
tions have been given a trial without find- 
ing one that was satisfactory, Each one 
hhad its points of merit whieh were in almost 
every case countered by killing weaknesses. 


Kiddies’ Auto Runs on Storage Batteries 


CHILD'S automobile that resembles 

"Daddy's" car, even in details, re- 
cently ereated a sensation on the streets of 
Berlin. It is a real automobile and will 
run 25 miles under its own power. 

‘The car is driven by storage batteries 
and an electric motor. The usual fittings 
—the gear shift, instrument board, and 
Tamps—are exactly the same as those on a 
high priced gasoline car except for their 
diminutive size. Avtomobile spring sus- 
pension has been adopted throughout. 
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Signal Lights Indicate 
Vacant Theater Seats 


“THEATER patrons will appreciate the 
seat signaling system perfected by W. 
L, Guerin of New Orleans. The device is 
small leather box suspended from the 
shoulders of the usher and containing a 
double horizontal row of blinker buttons. 

‘The top row contains five white lenses 
and the bottom row five red ones. When 
rents in any part of the theater are vacant, 
the signal is flashed back to the head 
usher by lighting up the proper blinkers. 
Red lights mean that two adjoining seats 
fare vacant; a white light that single seats 
‘are awaiting, patrons. 

Dry batteries: for lighting the minute 
bulbs are in the signal eabl 


The A-B-C of Electric Wiring 


arranged and simplified under the title of, 
“The Code at a Glance,” by H.8. Wynkoop 
(National Association’ of Electrieal Con- 
tractors and Dealers, New York). The 
book—which covers all the code require- 
ments for electric wiring for heat, light, 
and power—Is published in pocket size. 
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Cable and Derrick Aid i in hace Dome 


N INGENIOUS 

‘method of paint- 
ing the interior of a 
huge dome so that 
every part of the sur- 
face is accessible to 
the workman has 
been devised by the 
superintendent of a 
‘San Francisco depart- 
ment store. 

‘A steel cable is 
dropped from the cen- 
ter of the dome and 
guyed securely from 
each side. At the 
base of the cable a 
light weight derrick 
fs constructed with a 
length equal to the 
distance to the con- 
tour of the dome. A 
comfortable seat 
slung at the boom end 
for the artisan. Directly beneath him a 
cloth floor catches all dropping paint. 

When the workman desires to change 
his position, the long arm of the derrick is 


Kick Your Lawnmower 
to Adjust It 


ITH a touch of the 
foot on a lever at 

the rear of a new lawn- 
mower, the blades are 
adjusted to cut the 
‘grass any desired length. 
On the ordinary lawn- 
mower the adjustment 
of the roller to eut close 
for long has to be made 
by screws at each 

‘end of the roller, 


Tandem Engines Convert “Flivver” i 


BX PLAGING two engines in tandem and 
increasing the wheel-base length of his 
‘ear to 139 inches, H. W. Cochran, a speed 
enthusiast of Coataville, Pa, recently con- 
verted his Ford into an cight-cylinder, 
streamlined racer. 

‘The engine and fittings are all Ford 


standards. One 11(-inch carburetor sup- 
plies fuel to both engines. 

‘The original magneto is uséd, but an 
eight-cylinder head distributor, instead of 
two separate distributors, gives more ac- 
curate timing. A 3 to I'gear ratio and 
patent shock ahso-be-s give good riding. 


elevated and swung around at the same 
time, placing him in the most convenient 
m for the work, no matter in what 
part of the dome. 


Tiny Flashlight Aids the 
Camper to Shave 


FOR camper who prefer to shave at 
night, a French inventor has originated 
a tiny flashlight small enough to fit inaido 
the box of ashaving set. The batteries are 
strong enough to give a brilliant light for 
10 minutes, By attaching the flashlight 
fon a flexible rubber cord, the light may be 
moved from one side of the face to. the 
other. ‘The shaving set is small enough to 
fit in a man's coat pocket, 


U-Shaped Clip Guides the 
Blind in Writing 


A NEW metal 
writing tab- 
let, of which the 
essential feature is 

a wire guide for 
the pencil, enables 
the blind ‘to write 
legibly. Tn the 
past, blind persons | 
able to write ordi- | 
nary script have 
had difficulty in 
keeping the lines 
‘even without some 
means of guiding 
the hand, 

‘The new inven- 
tion, by M. J. MeNeill, of Seattle, Wash., 
cons'sts of an aluminum base with a 
notched bar running down the left side to 
give even spacing. A U-shaped wire clip 


“The wire clip guides 
This penetl 


“guides the blind man's pencil. 
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Loudspeaker for Radio Is 
Made from Mandolin 


LOUDSPEAKER for the radiotele- 
phone can be improvised from a man- 
dolin by the application of a discovery that 
‘has been recently 

put to commercial 
use. The instru- 
ment consists of a 
atone cylinder 
coated with tin 
foil, on which lies 
metal band. One 
‘end of this band is 
connected with the 
mandolin sound- 
ing board, while 
the other end is at- 
tached to the re- 
ceiving set by a coil 
spring. If electric current passes through 
the tinfoil, the metal band is attracted toit, 
‘even when the actual current is very small 
‘When used in connection with the radio- 
telephone receiver, the eylinder is kept re- 
volving by a small motor. As the weak 
voice currents pass into the foil, the metal 
band is attracted or dragged along with 


varying force as the cylinder turns, the 
impulses corresponding with the vibra- 
tions of the human voice. The band trans- 
mits these impulses to the sounding board 
‘of the mandolin, which amplifies them. 


Truck Tailboard Is Freight Elevator 


‘AILBOARD elevators that will 
holst either che load or the truck 
Itself have recently been invented by 
George Zaun, of San Bernardino, Calif. 
‘The chief purpose of the invention is to 
enable one man to load heavy merchan- 
tise quickly and easily. 
Power is derived from the truck engine 
by an additional gear in the transmission. 


Miners Dig Asphalt from 
Hold of Steamer 


MERING jin ship's hold is necessary 
when the cargo is crude asphalt, 

‘The asphalt is dumped into the steamer's 
hhold and before it has been there 48 hours 
‘it amalgamates into a solid mass and re- 
fumes the same appearance that it had 
before being mined from the asphalt lakes. 
At the end of the trip it must be dug from 
the ship's hold just as it was originally dug. 

Tt is often found, too, that in trans- 
potting the erude asphalt over the trop- 

iroads to the docks, it runs together 
tat bes to be “mioad” agus fom te 
railroad cars. 


Gas from Charcoal and Water Runs Tractor 


TRACTOR that runs on charcoal 
and water instead of gasoline has 
been recently perfected in the Philip- 
pines, according to reports from Manila. 
‘The gas producer attached to the 
tractor is a light apparatus consisting 
‘The 


of a generator and a scrubber. 
generator is 60 constructed that. super 
heated steam mixed with a definite pe 

‘centage of air is blown through a bed of 
‘wood charcoal burning at a temperature 


of about 3000° F. ‘This produces water 
gas. The scrubber cools the gas from 
the generator, and removes dust and 
impurities by passing it through a 
series of baffle plates moistened with 
water. 

‘The machine is said by the inventors 
to have an hourly fuel consumption of 
less than a pound of charcoal per brake 
horsepower, so that the cost of fuel is 
Practically negligible. 


Up goes the load to the level of the 
1 eows ruck floor or higher 


‘The lifting capacity of theclevator varies, 
from 1000 to 6000 pounds, according to 
ssize. If the truck runs into a mudhole, 
the elevator, let down to the grow".d, will 
act as a 16,000-pound jack. 1° will lift 
tthe rear wheels of a heavily lorded truck. 
clear of the ground, so that planks ean 
readily be put in place, and the truck 
extricated from the mire. 


Self-Propelling Swing 
Needs No Pushing 


EXERCISE and 2 good time are com- 
bined in a self-propelling, children’s 
swing invented by George Manikourke, of 
Minneapolis, Minn. - Without pushing, a 
child can swing to the full height of the 
ropes. The seat is suspended from two 
ropes, and is provided with x pumping 
footrest. ‘The hands rest in sliding grips. 

By pulling the hands downward and 
pushing out with the feet, force is applied 
fon one rope attached to’ the support 
slightly in advance of the other. | The 
result is to transfer the push through the 
footrest to the seat, making the swing go 
higher and higher. 


Water Softens Cast Iron 


AVPIER cast iron has been covered by 
salt water for a century or more, 

is said to become soft enough to eut with 
a knife when first brought into the air. 
After a time it hardens again. Cast-iron 
‘cannon from the ship Edgar are reported to 
hhave been as soft as lead when they were 
raised after 138 years under water, 
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lanes Send “SOS” with Kite Antenna 


euke 


Through a novel adaptation of 
kites to maintain radio com- 
munication facilities for disabled 
seaplanes, Commander Taylor 
and Lieut. C. D. Palmer, of the 
Air Station Radio Laboratory, 
‘Anacostia, D. C., have perfected 
‘a method by which a plane can 
call assistance even when it is at 
rest on land or water. 

Tike those 


century ago have 
beer used in the recent naval 


used antennae consisting of 200 
‘or $00 feet of special wire that 
trail behind the plane like the 

lof a kite when the machine 
fs in flight. Just before the 
plane lands, however, the wire 
antenna is'coiled up and the 
communication system “goes 
deud.” Some seaplanes have 
been equipped with “skid fin 
antennae” of special radio wires 
rigged on the upper deck of the seaplane. 
‘The trouble with these for emergency use 
hhus been that they are of value only for 


From the disabled se 
wires The wind from t 


short range communication over distances 
of from 10 to 15 miles. 
‘The new kite equipment is simple and 


jane the kite is flown with antenna 
‘propeller drives the radio generator 


weighs only a few pounds. 
‘There are two kites—one seven 
feet high for use where breezes 
are light; the other six feet high 
employed under conditions of 
high wind. A reel of unusually 
light-weight antenna wire is 
used as the kite string on which- 
ever kite that is used. 

‘The kite is elevated to a 
height of from 250 to 300 feet 
above the seaplane so that the 

itenna will unfurl and string 
out. ‘The propeller of the plane 
fs used to develop sufficient 

‘pressure to start the kite to 
tthe desired altitude, where it is 
anchored by means of the an- 
tenna wire, 

‘A canvas screen is 90 rigged in 
the direct wind stream of the 
propeller—in the case of a dis 
abled plane—that with the mo- 
tor running slowly, the wind will 
propel a radio generator that 
develops full power for sending 
messages 

Disabled aircraft, either of 
land or sea type, ean fly the kite 
fas a signal also to attract the 
attention of rescue ships. In 
the caves of small aerial expedi- 
tions, a seaplane equipped with 
the new kite radio could be used as the 
central communication station for the entire 
party, acting as the flagship of the air fleet, 


“Jack-in-the-Box” Light 
Aids Traffic Cop 


GAFETY trac lights that are set In the 
center of 
the way when a car runs ov: 
then bob up again without 
to the light or the car—are the latest 
invention to aid the traffic cop. 
An electric light under a heavy glass 
dome set in rubber gaskets to prevent 
damage by water is covered by a cone 
shaped housing of cast steel with slots that 
permit the light to shine through. ‘The 
‘whole installation is mounted on a sliding 


collar and held above the road level by a 
strong coiled spring. 

If a car should 
light, however, th 
light’ drops until it is level with the road, 
‘The light will sink under pressure applied 
either to the top or sides. 


Hydrogen Bubbles Weigh 
Galvanized Coatings 


BUBBLES of hydrogen take the place 
of pound weights in a new testing de- 
vice that will weigh the amount of galvan- 
izing metal deposited on a square foot of 
surface regardless of corrugations. By 
means of measuring the volume of hydro 
igen developed, buyers of galvanized prod~ 
ets at last have a quick and easy way 
to determine whether manufacturers have 
adhered to specifications. 

‘The weight is determined by collecting 
and measuring the hydrogen gas produced 
by the action of dilute hydrochloric acid 
tupon a measured area of the galvanized 
coating. 

‘A “ring” or container resembling an 
inverted water-glass, fitted with a three- 
way cock, is placed on the sample and 
fealed at ‘the bottom with acid-resisting 
wax. The chemist then forces all the air 
Irom the gas measuring burette, the rubber 
tubing, and the ring, by lifting = leveling 
bottle high above the apparatus, and allow 
ing water to il the tubes. 

Hydrochloric acid is then introduced 
into the ring. The hydrogen produced 
forces the water out of the system, and col- 
lects in the measuring burette. 


Micrometer Depth Gage Has 
Ratchet Stop 


of a ratchet stop a 
standard micrometer depth gage re- 
cently has been improved so that the 
measurement of the depth of holes, slots, 
shoulders, and projections can be made 

ith accuracy. ‘The ratchet 


How the new micrometer gare: 
‘tures the depth of a cut 


touch; the pressure of the measuring rod 
against the surface being mentured ix 
always precisely the same, The stop is 
‘operated by a ring at the top of the thimble. 
‘The spindle is graduated to read in 
thousandths of an inch for one inch, and 
three hardened measuring rods give the 
instrument a range up to three inches, 


‘a special service to readers, the 
Editor will be gied to supply names 
and addresses of manufacturers of 
devices mentioned in this issue. 
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Why Your Shoes Wear Out 


Self-Made Chemist, 


Probing Secrets of 


Leather, Creates Magic “Neutral Fluid” 


By J. Olin Howe 


nesses of nature, beyond the range 

‘of powerful microscopes, Fred 
Howard, known as ‘the people's chemist,” 
of South Easton, Mass., has dis- 
covered a secret that for centu- 
ries chemists have sought in vain 
a magic neutral fluid, devoid 
of chemical properties, which is 
opening up almost undreamed- 
of possibilities for revolutioniz~ 
ing the manufacture of goods 
that people need. 


A Practical Scientist 


Fred Howard is not merely a 
leather chemistandan explorer of 
nature's most minute mysteries, 

believes in serving mankind 
through the practical applica 
tion of each of his achievements. 
Even now, by his numerous dis- 
coveries, he is saving our shoo 
leather by increasing its life; he 
{a protecting our clothes and 
ibrics from the ravages of moths 
‘and other insects; he is baffling 
the bacteria that cause mildew: 
saving rare old books and prints 


Des deep into unexplored fast 


or paper with a truly surprising power of 
penetration. 

By this almost uncanny substance the 
chemist redeems teathers spoiled in the 


the answer, but not the remedy. 

‘Skins and hides are tanned to 
preserve them in flexible, usable 
condition. First, all grease, oll, 
‘and other matter must be cleaned 
from their fibers, and then tan- 
nie acid, found in hemlock or oake 
bark, is introduced. Microscopie 
slides of hemlock leather revealed 
to Howard that the reain of hem 
lock extract had been very un- 
evenly distributed among the 


from decay; fireproofing tex- 
tiles; preventing oxidation of 
silver; protecting iron from rust 
and even purifying the air we 
breathe! Indeed, the power of 
his magic liquid,’ when applied 
to the improvement of every-day things of 
life, seems already to surpass the dreams of 
scientists who spent long years in search of 
its secret. 

In producing his neutral uid, Chemist 
Howard starts with an oil—any oil, animal, 
vegetable, or mineral—and finishes with a 
fluid that possesses no single attribute of 
coll. He breaks down the chemical strue- 
ture, taking away, one by one, every qual~ 
ity that gave the oil its definite character. 
‘The neutral fluid that results is of colloids 
character and spreads and penetrates al- 
most beyond belief. It fairly sets at 
naught the law of gravity by running up 
tthe bare arm one thrusts into it. It makes 
its way among the fibers of leather, textile, 


Hi 


With bis magic neutral Guid, Chemist 
Deen able to Breprocf textiles, particularly those used im 
‘othing for workmen 


Cloth that Won’t Burn 


tanning, stiffened by water, or burned and 
made brittle by the acids in perspiration, 
By waterproofing leather he makes shoes 
‘wear twice as long. He doubles the tenaile 
strength of belting leather and makes it 
impervious to acids as well as water. Cor- 
dovan leather becomes soft and pliable by 
his process and is rid of the objectionable 
“bloom” that comes from the stulfing 
chemicals. One Massachusetts shoe man- 
uufacturer says he saves $500 a day by the 
‘use of a single Howard formula. In an- 
other case $25,000 worth of heel lifts were 
apparently ruined during a flood. Howard 
not only restored them to full usefulness, 
but increased their worth to $32,000 on a 
rising market. 

The /peopie’s chemist,” who is also the 
“trouble man" of the leather industry, be- 
came a chemist as the result of his interest, 
while youth, in the composition of the 
water of a famous spring on his. grand- 
father's farm, which the future self-made 
scientist was exploiting in a thriving bev- 
‘erage trade. He hired a chemist to come 
to South Easton and teach him, and later 
he studied and worked with Prof. Alex- 
ander Bernstein in Boston. Then he hung 
‘out the shingle of the leather chemist in 
Brockton, Mass. 


Why Tanning Coarsened the Leather 


A shoe-manufacturin~ uncle had asked 
him to find why hemiock leather, more 
durable than oak-tanned leather, often 
came from the tanning process hard and 
brittle and all but unworkable. After a 
‘year or more of hard work Howard had 


Howard has 


fibers and had thus matted and 
clogged them, thoroughly dis- 
turbing naturo's exquisite weay- 
ing. ‘Tannin crystals lodged 
among the fibers, and their sharp 
edges cut and split the delicate 
strands drawn tautly across them. 
Howard's task was to break up these 
crystals, redistribute the tannin, and, if 
‘possible, secure greater penetration. Even- 
tually he accomplished all of this and more 
through a painstaking study of oils and the 
subsequent discovery of a liquid eapable of 
carrying chemical agents to break up thou- 
‘sands of crystals in a single piece of leather, 


Howard Reaches His Goal 


‘When he began extracting from oils their 
undesirable qualities, he was on the way 
toward his goal. ‘The outcome of his un- 
tiring research was a neutral fluid—which 
‘was not an oll, had no odor, was not greasy, 
id not attract dust and could make its 
‘between the molecules almost unbe- 
lievably—and Howard had his earrier. 

In connection with these experiments 
Howard revolutionized scientific knowledge 
of fibers. Previously the accepted theory 
hhad been that fibers, those delicate fila~ 
ments with which nature does weaving 
quite beyond human power, were solid, 
Howard found the reverse to be true. He 
discovered that every fiber is but a braid- 
ing of lesser fibers which he termed “fla- 
mites.” Each small filamite in turn is but 
a bundle of lesser filamites, and 0 on. 

By the use of chemfeal agents he has 
actually divided and subdivided fibers 
until he has gone beyond the limits of the 
hhuman senses, finally reducing a filamite to 
‘something so small that it passes outside 
nite limitations 

Howard's discoveries in chemistry include 
more than 1000 new formulas. 
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Guatemala Reproduced in an Acre of Concrete 


EVERY Guatemalan hill and pea 
‘every public park, stream and rive 
bed, have been reproduced in solid con 
rote in Guatemala, the eapital city 
the republic, A large enclosure is cov 
‘ered by what is auld to be the only rel 


map of an entire country 
48,000 aquare miles of sol 
‘The needlelike peaks of the Slerra Madre 


It represents 


hat runs through Guatemala are all 
present in correet proportions, with wh 
Hines to indieate every thousand meters of 


elevation. ‘The contours of the rivers 
have been accurately Iuid out in the 
concrete, and at the turn of a faucet the 
streams ‘with their falls and cascades 
spring into action. An elevated prome- 
naile encircles the miniature country 


New Light Meter Measures 
Brightness Accurately 


WHETHER you have sufficient light 
10 do your work properly ean now 
determined in a second with a new light- 
menguring device that reads directly in 
eandlepower. 

A sheet of white paper is placed on your 
desk or workbench. As you look at the 
paper through a small telescope, you see 
a double image in the instrument. When 


you slide the large tube of the telescope 
back and forth until both images have the 
sume brightness, the degree of illumination 
and the glare upon your desk ean be read 


Centruation of the light racter io 
‘thown in the above diagram 


light from the test paper comes direetly to 
your eye, while the rays from the standard 
lamp are reflected through a glass cube at 
right angles, so that you see two ellipses, 
‘one of which shows the light from the lamp, 
the other from the test sheet, 

Moving the large tubes alters the dis- 
tance between the lamp and vision, 


Water Cooling System Is 
Applied to Motorcycle 


A, MOTORCYCLE with a water-coling 
system has recently made its ap- 
pearance in Belgium. The radiator con- 
sists of a group of thin, circular metal rings 
placed astride the central frame just 
behind the handle bars. 

Water enters at the top of the radiator 
and flows in a thin sheet down the sides 
Of the disks. A” comparatively large 
cooling surface is thus brought into play. 
Increased power and mileage are claimed 
for the machine 


Semicircular Toothbrush 
Cuts Dentist Bills 
A 


EW toothbrush, the bristles of which 

ire arranged in semicircular form, 
makes it easy to brush your teeth accord- 
Ing to the dentist's instructions. 

‘The curved form cleans the front and 
back of the tecth simultaneously, and 
makes it natural to rock the brush back and 
forth, 40 ax to reach the erevices between 
the teeth where infection starts, 


Simple Hoist for Automobiles Aids in Repairs 


ARAGE hoists 
that will lift an 
auto to any height 


Calif., shop. The ap- 
Paratus consists of a 
steel dolly that fits 
under the chassis, 
with projecting steel 
‘beams that rest upon, 
a framework of I 


from an electric motor 
so that the hoisting 
can be controlled 
Irom the rheostat. A. 
‘worm gear acts as a 
safety brake. After 
the ear is lifted to the 
Fight height, a ratchet 


fa set to hold the hoist 
firmly in place. 


Drivep_by on electric motor. steel 
hatte Hfts the automobile te'tmp desired bel 
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Offset Speeds News Photos 


CLEAR newspaper photogravures of 
‘Saturday afternoon events may soon 
bbe on American breakfast tables Sunday 
morning as the result of a new offset print 
ing process recently invented by William 
Glass, of New York City. By this process 
photogravure newspaper supplements 
ean now be printed on coarse news- 
print paper by the offset newspaper 
printing presses. Even a small news- 
paper ean publish an illustrated supple- 
ment on its offset presses within seven 
hours from the time copy is placed in 
‘the engraver’s hands. In one ease a 
four-page supplement was rushed out in 

45 minutes, 


Combination of Processes 


Heretofore this work has been done 
by special presses and special paper, and 
24 hours of preparation has been ‘con- 
sidered speedy work. ‘The saving of 
time is accomplished by more rapid en- 
graving and the elimination of "“make- 
ready. 

‘The new offget method is a patented 
combination of processes developed from 
photo-engraving, lithography, and roto- 
gravure. On the presses, the paper 
never touches the type, but passes be- 
twoen two rubber rolls that rub against 
the type cylinders, sucking off the ink and 
transferring it to the paper. This makes 
it pomsible to print both sides of a sheet of 
paper at once—a fundamental improve- 
‘ment in printing. 

‘The printing plate, instead of being a 
hoavy cylinder of lead, is a flexible zine 
‘sheet, only .012 inch thick. The pictures 
and text are printed on the plate in a photo- 
graphic manner, and then given a slight 
etching with acid. The result is that the 
parta of the plate that carry the ink are 
bolow the surface of the plate, so that the 


Gliding between two rubber cylin 
Sere "that Take ‘the imprest 


inted om both: siden ciate 
= ‘ously as shown below. 


offset" plate is = ive ine, 
Thy Selfeet plate ies Ueht, Inexpensive sheet of ting, enly O18 of 


find easily 


wear on the cylinders is carried by a broad 
surface. The plate will turn out perfect 
impressions until the surface is worn down 
nearly to the bottom of the etching. Thus 
‘one thin plate can be used for editions of 
more than 100,000 copies, which will make 
it popular with metropolitan newspapers. 

‘The printing ia lithographic, and depends 
‘upon the principle that oil and water will 
not mix. As the cylinder covered with the 
tine plate revolves, it first passes tinder a 
dampening roll that wets the flat surface 
but leaves the etched design dry. Next it 
{goes under a roller carrying a greasy ink, 


inch thick: 
7s shown at the Fight 


which of course will not stick where the 
plate is wet, but clings only to the depres 
sions where the design has been etched out. 
‘The offset rolls then borrow this ink and 
transfer it to the paper. 

The lithographic method, as used suc- 
cconafully for color posters, could not be used 
for newspaper work until the new process 
was perfected, because the design was 
merely on the surface of the plate and soon 
‘wore off. In the new proceas it is etehed 
{intaglio, so that. the tiny half-tone dota 
cannot be moved by the preasure of the 
Paper or worn away. 


Air Operates Cutting Wings of Improved Railroad Ditcher 


‘This side view of the ditcher and 
for eamaportation, shows, the. ait splinder 
jowering the wings 


REGENT improvements in a standard 
ditcher and spreader for railroad use 
Include air operated telescopic diagonal 
braces supporting the outer ends of the big 
cutting wings, giving the machine unusual 
flexibility in cutting to the standard cross 
section of any railroad. The outer edge of 
‘the cutting wing can be raised 39 inches 
above the level of the inner end. The 
grade at the bottom of the ditch formed is 
sald to be just as true as at the top of the 


spreads, with wings folded 


for raising and operated 


‘Mounted on a small flat-car and pushed 
by a locomotive, the machine acts on the 
principle of a snow plow. The ditcher is. 
curved plate of steel with a cutting edge 
that plows along the right-of-way, cutting 
‘out the form of the ditch and throwing the 
Toosened earth to one side ao that it 
will not return to the ditch. 

‘A long steel extension acts as spreader, 
moving the fill 20 feet or more from the 
tracks and distributing it evenly over the 
ground. The strength of these wings is 


Plowing,4, ditch jig shallow railroad ut. 
‘diagonal 


Note the air 


braces that sturdily support the outer end 


‘of the cutting wing 


such, particularly with the new braces, 
that ‘they can handle heavy loads of earth 
far out to one aide without danger of bend- 
ing the wings or buckling the braces. 

It is claimed that speeds of from six to 
eight miles an hour have beon attained 
while performing this work. In other 
words, one machine with a single operator 
will remove more than 75,000 cubic yards 
of earth a day. To excavate this by hand 
is said to require an army of 2500 men 
‘working for 10 hours. 
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" Can You Play Your Profile on the Piano? 


Every Beautiful Face Has a Counterpart in Waves of Harmony 
Says Scientist Who Analyzes and Photographs Sound 


translated into its own distinctive 
chord of music: every vgly face has 

{ts counterpart in a diseore 
‘The scientist, in the ro'> of musicia 
hhas now discovered a method ot interpret= 
{ng the soft, composite curve of « pleasing 
profile in rich musieal harmony—not in the 
ner of the artist, but by 
‘and mathematical equations 
that convert lines that are pleasing to the 
‘eye into sounds that are pleasing to the ear. 


Exery Violin a Stradivarius 


In other words, he has made it possible, 
by cleverly designed instruments and 
methods, for you to play your profile on 
the piano! And, strange to say, he is using 
these methods with astonishing results, to 
perfect the tone and quality of musical 
instruments —to make every v 

mellow as a Stradivarius, 

The scientist responsible for these dis 
coveries is Prof. Dayton C. Miller, of the 
Case School of Applied Science, Clevelans, 
‘Ohio, who is recognized as an authority on 
vou 


1 as beautiful human face can be 


ist step was to select the curve of » 
beautiful profile and translate it into ite 
music eounterpart—that fs, to produce a 
‘sound wave of the exact shape of the profile 


‘of the profile 
ohh el 


‘iy astrin oF 
Rhe leneth also vi 


and determine whether the ear interpreted this sound as beautiful, 
‘To tnform tha expiant Protamor Mier evi masa of 
Photographing sound waves, using a sensitive instrument, called 
a “phonodeik,” of his own invention. This instrument consists 
of a diaphragm vibrating in unison with sound waves in the air 
and a mirror hitched to the middle of the diaphragm by a thread. 


Sound Waves Pictured by Curced Lines 


A bright beam of light is focused on the mirror and reflected 
to a moving photographic film. When a sound wave strikes 
the diaphragm, the mirror oscillates and the beam of light is 
waved back and forth across the film, moving at right angles. 
Thus on the film is recorded 2 curved line that corresponds in 
shape to the sound waves that vibrate the diaphragm. 

Hefore he began his experiments, Professor Miller had noted 
that the richest and most beautiful sound he had ever heard was 
the middle register (contralto tone) of the French hora. Imagine 
his delight when the photograph of this sound form resembled a 
‘woman's profile of decided beauty! It was this discovery that led 


Save fort af the come 
ert parts ok the. chord and 
Feromble ip their beau 
fuced by the Fr 


to further experiments, and that is resulting 
finally in successful efforts to analyze and 
improve the tones of musical instruments. 

For more than half a century, scientists 
have recognized the principle that beautiful 
sounds are complex blendings of separate, 
simple component sounds that may be 
detected by the trained musical ear. 

If the original sounds are a composite of 
simple tones, it naturally follows that their 
"wave shapes are a composite of simple wave 
forms. And it is possible, by the use of an 
ingenious differential calculus device, 
known as the “harmonic analyzer,” to pick 
those complex wave forms to pieces and ob- 
tain finally the simple wave forms that go 
to make it up. 


Discords Are Angular in Oulline 


Professor Miller's investigations show 
that all musical sounds are represented by 
composite curves that seem to flow 
smoothly with rounded bends and sym 
‘metrical groupings, ereating an effect pleas- 
ing to the eye, ‘The discordant musical 
‘sounds and noises, on the other hand, are 
always represented by waves that have, 
Kinks, sharp points, “and zigzags. ‘The 
richer a musical sound, the more complex it 
fs and the more complex becomes the wave 
form; but it is always beautiful and 
‘smoothly flowing in outline, 

In the profile experiment there was first 
Produced a musical sound that corre- 
‘sponded to the curve of the profile. The 
‘wave form of this sound was then photo- 
graphed, as complete evidence that the 
profile form had not been lost in the various 
transpositions, ‘The method was as fol- 
lows: 

‘The profile of a famous movie actress 
was chosen because it represented what 
Professor Miller believed to be a perfect 
profile. A photograph of the actress was 
placed in a projecting lantern and thrown 
upon a sheet of paper. The profile was 
accurately traced. Then, by means of the 
harmonie analyzer, the profile curve was 
resolved into its simple component curves, 
‘There were found to be seven components, 
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‘Then seven organ pipes were selected, 
each of which was known to give a sound 
with a simple curve corresponding to one 
Of the simple component curves of the pro- 
file. All of these pipes were connected with 
4 souree of compressed air and sounded 
simultaneously. The result was a. rich 
harmonious chord, with a sound very like 
that of the French horn that had suggested 
the experiment! 

"Then, to check up the result, the organ 
pipes were set up before the phonodelk and 
sounded while a photograph was made of 
the sound wave form, ‘The result was a 
series of wave forma exactly corresponding 
to the original profile. 


Overtones Proclaim Quality 


‘The same instruments and methods are 
being used by Professor Miller in his inter- 
ating attempts to place the, making of 
violins and other musical instriments on a 
selentific basis—in other words, to assure 
beauty of tone in each instrument. For 
example, he is now studying the tones of 
the violin to find out just what sort of ma- 
terial and design produce sweet tones in one 
Instrument and what produces eat howling 
in another, “He is discovering the effecta of 
material, design, and workmanship by 
‘means of the phonodeik, which photographs 
sound waves, the “harmonic analyser,” 
which breaks them into their component 
parts, and a "harmonic synthesizer,” which 
pute them together again. 

‘According to Profewor Miller, who 
bears out the theory of Helmholtz, the tone 
quality of any musical note depends upon 
{ts overtonea-—if they are many and strong, 
the tone i rich; if they are few, it is not. 
‘True harmonic overtones always have wave 
frequencies that are multiples of the fre- 
queney of the fundamental tone. Thus the 
first overtone of middle C ia C an octave 

for the simplest multiple of one is 
two, two is twice one, and doubling the 
frequency will obviously raise 
the piteh one octave. 

‘A’ tuning fore has no over- 
tones, and therefore its record 
‘on the phonodeik is a simple, 
smooth ‘sine curve. A’ flute 
gives a more complex curve, 
‘Various instruments. give vari 
‘ous “curves. The curves of the 
bell and piano are very complex. 
‘The more overtones, the more 
complex the curve and the rich- 

r the tone. Some piano notes 
Ihave as many as 42 overtones. 

Profesor Miller takes. the 
sound wave photographed by the 
honodeik, enlarges it, and an- 
alyzes it by means of the har- 
‘monic analyzer. 

"This gives a mathematical 
formula for each of the over- 
tones. ‘This formula is set up 
on the “harmonic synthesizer” 
<a machine that draws the 
simple tuning-forklike curve for 
the fundamental and each over- 
tone, then adds up all of the 
curves and redraws the original 
curve. ‘The result is the com- 
plete ‘analysis. 

‘Then Professor Miller sclects 
44 number of organ. pipes each 
tuned to one component of the 
analyzed wave and correspond- 
{ng in loudness or amplitude, and 
combines them over an air reser 

‘Whensoundedall at once, these 
pipes reproduce the original 


instrument note under analysis with a startling fidelity. 

‘When visited in his laboratory, Professor Miller 
was operating a foot bellows under a queer looking 
set of pipes. He opened a valve, “A-a-a-a-a-t-a"” 
intoned_the pipes, sounding exaetiy like the human 
voice. ‘Then a couple of times he pinched a rubber 
hhove that supplied the air. “Papa” said the machine 
very distinetly. 

‘A tiny set of pipes said “papa” in the wavery treble 
‘of a baby’s voice, and nine other sets produced nine 
‘other vowel sounds exactly as if real persons had 
intoned them. 

“Those are close imitations beeause they exactly 
reproduce all of the components of the sound of 


ane Dama 


the human voice," said, Profes- 
sor Miller. Synthesis of actual 
sounds in this fashion proves our 
theory correct.” 

The effects on tone quality 
caused by differences incon 
struction of musical instrumente 
is shown by the analysis of the 
sound waves of two flutes, one 
a silver concert flute with a 
small bore, designed for playing 
very high ‘notes, and the other 
‘silver basa flute. ‘The tone of 
the concert flute is somewhat 
dull, although it is sweet. ‘The 
bass flute, which haa a large 
bore, on the other hand, has a 
full, rich tone. 


Secrets of Tone 


‘The phonodeik record of the 
tones of the two instruments 
shows a family resemblance. 
‘The wave lines of both rise to a 
peak, dip down, rise again not 
quite so high, and then descend. 
Both tones are middle C. 

The analysis of the concert 
flute reveals that it possesses 
only five components, most of 
‘them weak, while the bass flute 
hhas eight strong ones. 

“The real beauty of a flute is 
not in the notes of piercing high- 
ness, such as the piccolo pro- 
‘duces, but in the lower tones, 
says Dr. Miller. “The concert 
flute has been wrongly developed 
{for the high notes, and therefore 
‘must have a small bore. Tt ean- 
not develop full rich tones, for 
the small bore makes the over- 
tones impossible.” 

Flutes of different materials 
show different avertones, even 
when they are of the same de- 
sign. Glass, a hard, rigid ma- 
terial, produces almost no over- 
tones, while gold, a soft material, 
produces very many. Such vari- 
ations as these, which Professor 
Miller is studying in the violin, 
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will make or mar any kind of 
musical instrument. 

‘A case in point is the oboe. 
Analysis shows that it has 20 
components, and the upper over- 
‘tones are very loud, producing 
the acid “bite” that is character 
istic of this instrument. A pipe 
imitation of an oboe, taken from 
‘a typical pipe organ, has a sim- 
ilar sound, but is not an exact 
duplicate.’ An analysis reveals 
‘the reason. The organ pipe 
develops only 11 overtones, 
compared with 19 developed by 
tthe real oboe. 


Organ as Orchestra 


Using the phonodeik, it is 
possible to build organ pipes 
‘that are such accurate imita-~ 
tions of orchestral instruments 
that the difference can hardly be 
detected. One pipe-organ builder 
is making what he cally an 
“orchestrator” which so exactly 
imitates a great symphony or- 
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chestra that even an experienced 
‘musician is deceived. 

‘The irregular wave of the 
clarinet gives prophecy of many 
overtones. The analysis of a 
clarinet wave shows a general 
family resemblance to the oboe. 

‘The wave from the bell shows 
extreme irregularity. Moreover, 
the wave does not repeat itse 
but changes constantly. This 
treme irregularity shows why it 
{is so hard to determine the piteh 
ofa bell. Harmonics are go very 
strong they almost obliterate 
the fundamental tone. 


Musical Optimism 


“It is not too much to expect 
that the wonderful tones of a 
Stradivarius may be exactly 
duplicated in any number of 
violins,” Professor Miller say! 
“It is not beyond dreams that 
all musical instruments may be 
greatly enriched in their tone 
‘qualities."" 


Membrane from Ox to Make 
New Dirigible Safe 


‘of goldbeater’s skin ready to be * 
Mri Selvoted inalde the Guede 


TSA workroom as clean as hospital 
‘Akron, Ohio, 300 women and girls 
carefully cementing a fabrie of goldbeater 
‘akin inside the gasbags of America’s third 
innt dirigible, the 21-1, modeled after the 
ill-fated ZR-2. 

‘As one of the steps in correcting errors in 
design that caused the disaster to the 
ZR-2 at Hull, England, the skin is being 
adopted to insure that the 18 large balloor 
ettes to be used as gas containers in the 
ZR-1 will be absolutely leak proof. A layer 
‘of goldbeater's skin cemented inside the 
fabric of the containers will prevent air from 
‘seeping through to combine with hydrogen 
into an explosive mixture. 

Goldbeater's skin comes from the large 
intestines of cattle. Each ox furnishes a 
strip only eight inches wide by 30 inches 
ong. The size of the new ZR-1 may be 
realized from the fact that more than 
{600,000 oxen will be needed. 

‘The skins are carefully scraped and 
cleaned, packed in glycerine to keep them 
flexible, then are sent to the cementing 
oom where the fabric is stretched. 

After coating the cloth with rubber 
‘coment the girls spread out the goldbeater 
‘akin, trim each strip into shape, and roll 
down tightly, overlapping each strip. The 


it 


surface is next varnished with more rubber 
cement, the eloth sewn into great bags, and 
the seams coated with more skin. The 
‘completed bag is thus rendered impervious 
to hydrogen. 

Every worker wears felt shoes, and the 
floor, earpeted with canvas, is swept con- 
stantly with a vacuum cleaner to remove 
‘any dust and dirt that might collect under 
the akin. ‘The sheets of skin are so thin 
that sharp particles working through 
might make thousands of tiny leaks. 

‘The air in the room is under pressure, 50 
that if a door is opened air blows out, in- 
stead of a dust laden draft blowing in. ‘The 
air pumped into the room is filtered through 
dozens af sheets of woolly fabric. 


Electric Iron Removes Old 
Paper from Wal 


JRONING old paper off the wall, instead 
of laboriously seraping it away by hand 
is the function of an electric and steam 
wallpaper remover invented by A. W. 
‘Tucker, of Tulsa, Okla, 

The instrument uses an electric heating 
coil to generate steam in a small boiler. 
‘The steam escapes through small pores 
the flat surface of the tool, and forces its 
‘way through the paper to the sizing behind. 
‘The combined heat and moisture loosen the 
sslue, and the paper is then easily removed 
with a seraper. 


Seaplane Designed to Map 
Forests from the Air 


‘The observer-photographer’ 
eget 
the ooeleointed samtars " 


A. SEAPLANE specially designed tor the 
‘aerial photographer by the Dayton- 
Wright Company, of Dayton, Ohio, is 

‘used in making an aerial map of Canadian 
forests over territory so difficult to traverse 
that mapmaking by the usual method of 


of the forests will 
to locate the best stands of timber. 

A seaplane was chosen for the work be- 
‘cause of the many small lakes in the terri- 
‘tory, and because there were no adequate 
landing-fields. ‘To insure quick maneuver- 
ing on small ponds, the plane is mounted on 
floats instead of a boat hull, Two Liberty 
motors supply an excess of power to make 
the plane rise quickly. 

To permit unobstructed vision on all 
sides, the observer-photographer's seat is 
laced well forward in an inclosed fuselage 
‘with windows on the front, sides, and bot- 
tom. ‘The camera is universally mounted, 
‘s0 that the plate is level, no matter at what 
angle the plane may fly. ‘The cabin is large 
‘enough to accommodate bunks, und the 
plane will carry sufficient food and fuel for 
ong trips of exploration. The machine's 
range is 325 miles at 90 miles an hour. It is, 
designed to provide every possible comfort 
for journeys over the forest wildernesses. 
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Airplane Pilot Can Now Start His Motor from Cockpit 


GASOLINE self-starter 

{for airplane engines 
that weighs only 40 pounds 
and will start a cold 500- 
horsepower motor in 17 
seconds has been designed 
in a form that can be 
mounted permanently in 
the fuselage and operated 
through a lever by the pilot 
in the cockpit. This, of 
course, does away with the 
very dangerous practice of 
starting a plane by swinging 
‘on the propeller, and en- 
ables a pilot to start a 
talled motor without leav- 


delivering the mixture un- 
er preasure to. the main 
engine cylinders through 
‘small’ copper pipes. ‘The 
as is introduced through 
Mistributer or timing. de- 
vice driven by gearing from 
the main engine. This, dis- 
tributer passes the com 
‘pressed gas to each cylinder, 
first on. the firing stroke, 
then on its induction stroke. 

"As a result, after one rev~ 
‘lution of the main engine, 
‘the whole intake system is 
filled with a rich priming 
mixture, and when & short 
circuit switch between the 


ing his seat, 
‘The starter consists of a 
small one-cylinder, | two- 


cycle gaa engine with three- 
inch bore and 2¥%inch 
stroke, coupled to a force 
pump of similar size. To 
start the motor the pilot 
pulls up a hand lever, and as 
the pump begins to operate, 
it draws an explosive mix- 
ture from the earbureter, 


starter magneto and the 
main engine magneto is 
‘opened, the engine fires and 
picks up on its own car- 
ureters. ‘The quick pick- 
up is due to the fact that the 
starter supplies both gas 
and ignition, 

‘The mixture enters the 
cylinders at 140 pounds 
pressure to the square inch, 


Unreinforced Concrete Wins in Grueling Highway Tests 


Y PACKING 10 years of heavy truck 

traffic into three months of actual 
eperation ona tat road and subjecting the 
road toa 


test highway have discovered facts that are 
likely to revolutionize the construction of 
‘concrete highways through the country. 
‘They learned, among other things, that 
much of the roadway built up of four and 
five inch concrete slabs will not last out the 
ond issue covering their construction. 
‘They also discovered that thick unrein- 
foreed slabs withstand the pounding and 
‘abrasion of heavy destructive traffie better 
than thinner slabs with steel reinforcement. 
In planning for the tests, which were 
decribed in the February isstie of POPULAR 
Scimxce MONTHLY, engineers built 19 sec- 
tions of roadway, each section having 
definite characteristics as to thickness of 
conerete and distribution of reinforce 
ment. Over this roadway, beginning 
November ninth and continuing up to the 
first of the year, 40 trucks loaded at various 


times with from 24,500 to 29,000 pounds 
srroms weight traveled 96,000 miles. 

Soon after the beginning of the test cer- 
tain portions of the road began to disinte- 
arate and later the destruction became #0 
rapid as to cause the engineers much con- 
cern in their attempts to maintain the high- 
way for the duration of the test 
‘When a pulverized spot was discovered, the 
conerete was cleaned away from it to a 
‘depth of 16 inches. A four-inch block of 
wood was placed at the base and over this a 
second block 12 inches high, bringing the 
top of the block even with the pavement. 


How Records Were Made 


Accurate measurements of the movement 
of the conerete slabs from the start of the 
test to its finish were recorded by instru- 
ments installed in tunnels under the sec- 
tions. The deflections of the road were 
transmitted to the tunnel by rods, the 
‘upper ends of which were embedded in the 
concrete. ‘The records were made continu- 


ous by means of a sheet of paper passing 
under the ruling pen of the gage. 

Observation of the action of the 
ment during various times of the day and 
under differing conditions of temperature 

‘weather disclosed two distinct types of 
‘waves in the pavement surface. One of 
these appeared transverse of the slab with 
‘the edges cupping up at night and curving 
down in the daytime. The second wave 
‘was a “buckling” of the concrete surface 
that ultimately developed into cracks, 

‘The tests have practically proved that 
any roadbed built up of conerete slabs 
‘should be at least six inches in thickness if 
no reinforcement is used. ‘The cost of steel 
for reinforcing a mile of road is approx- 
imately equal to the cost of an extra inch 
of thickness in the slabs. Considering these 
facts from an economic viewpoint, engineers 
‘who studied the results of the tests are con- 
vinced that a thicker slab is to be preferred 
to a thinner reinforced slab for road con- 
struction where the traffic will be heavy 
‘and continuous. 


"adn el Weinforcing were sawed 


‘and the sul vercava’ 
Blocks 


ed, to be replaced 


rent ger the ditches were Hooded for 
‘prenkc appesre in the foreground. The 


atthe entrance 


the penal ind ‘canmels 


Automatic Scoops 


OWER scoops for unloading cement 
from freight curs have recently been 
adopted at the Marseilles, Ill, lock of 
the Illinois Waterway. A cable that 
uns from the scoop to a small electric 
winch used to supply power controls 
a clutch that makes operation auto- 
matic, 
‘As long as the workman pulls back- 
ward, the clutch is thrown out—much 
like the ratchet of a window curtail 


Freight Cars Unloaded by 


however, the clutch en- 
gages and draws the scoop to the door 
of the car. As it reaches the doorsill, 
it stops automatically 

Snatchblocks on a wooden frame set 
in front of the car door give the proper 
lead. ‘The device, shown diagram- 
matically in the insert above, can be 
used on any loose material, ‘such as 
stone, sand, oF coal. 


the materi: 


Photos from Seven-Mile 
Height Are Accurate 


PROM a height of seven miles, the largest 
feria! camera in the world will aceu- 
rately photograph an object as small as an 
automobile passing along a road. To gain 
such a large magnification, there are three 
sets of lenses in the new camera, designed 
for the United States Army Air Service by 
Major Bagley. 

‘With such a camera a battleship could be 
‘mapped by an airplane flying high enough 
tobe out of reach even of the enemy's com- 
bat airplanes, At this height, small changes 
in the altitude do not introduce large errors 
into the scale of the map, as in the case 
with airplane pictures taken from low 
altitudes. 


Greét Your Callers when 
You're ‘‘Not at Home’ 


A. NEW pushbutton that makes it pose 
sible to leave a hospitable message 
to the friends who call while you are away 
from home consists of a little sign that 
flashes up when the button ia pushed, say- 
ing, “Come again about — o'clock.” 

‘The new pushbutton appears to be an 
ordinary one, with your nameplate just 
above; but this nameplate is really a small 
eylinder that works like an annunciator. 
When you leave home you adjust the 
button by means of circular dial. Then, 
whenever the bell is rung, the current 
operates a magnet that rotates the name- 
plate on its axis and exposes the message 
telling your visitor the hour at which you 
will be home. A circular dial adjusts ‘the 
. The nameplate appears 
again as soon as the button is released. 
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Celluloid Stencil Replaces 
Drafting Tools 
M&%cr of the detail drudgery is elimi- 
nated from mechanical drawing by 8 


new tool—a perforated square of trans- 
arent celluloid that acts as a stencil for 


(> 


Seven drafting 
fools are come 
Bined “in “one 
‘stencil square 


drawing fussy details, such as screw 
threads, nuts, bolts, lettering, filets, and 
circles of the radii most commonly used. It! 
is claimed that the instrument will replace 
seven drafting tools, and save over 60 per 
cent of the draftsman's time in making 
pencil sketches. 

‘The square is approximately five inches 
over all, with a border cut in such 
a way that by ite aid the draftsman can 
draw bolt-andnut- 
heads of various 
‘sizes. Conveniently 
placed holesfor pin 
and pencil points 
facilitate drawing. 

In the body of 
the device are 
Punched the 15 
‘commonest circles, 
Which can be ac- 
ccurately contered 
‘upon the drawing. 


Luring the Lobster Is New 
Sport for Fishermen 


NGLING for lobsters with rod and reel 
is the latest sport of fishermen on the 
Pacific Coast, Heretofore lobster fishing, 
‘with traps and dip nets, has beon about as 
thrilling as pulling an old boot out of water. 
In the new pastime, no hooks are used, 
bbut the bait of raw liver is simply tied to 
the end of a casting line. When the angler 
feels a lobster nibble, be gently pulls the 
bait away in the direction of a net. After 
the first nibble the bait is kept resting on 
the sea bottom until the lobster catches up. 
with it again. The moment the lobster 
begins to taste the bait again it is once more 
pulled away toward the net. Thus, little by 
little, the crustacean is coaxed over the 
rocky bottom until it is lured into the net. 
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Telescope, Mirror, Compass, 
All in One Instrument 


A, SMALL optical novelty recently per~ 
fected comprises two large converging 
lenses, two smaller diverging lenses, 
mirror and compass, all mounted in 
celluloid in such way that all can be 
folded into a box seven eighths inch wide, 
134 inh deep, 314 inches long 

‘When the device is opened, either of the 
large lenses may be used singly, gi 
about a six-inch focus, or the two may be 


‘used together with a three-inch focus. 
One large and one small lens may be used 
together as a telescope, or both large and 
both small glasses may be used in eombina- 
tion as a low power field glass. When 
used as a telescope, the focus is adjusted by 
means of the telescoping handle. 

‘The pocket mirror finds. hundred usesand 
tthe compass oceasionally comes in handy. 


Huge Ice-Cream Freezer 
for Movie Stars 


‘0 KEEP up 
with the fee 
1m appetites of 
ovie stars, an | 

mnlous stage a 
penter in a Los 


Angeles studio built a monster freezer that 
will turn out nearly 100 quarts in one turn- 
ing, The cream is frozen by an electric 
motor, ‘The handle, as high as a person's 
‘head, is merely an ornament. 


A “TRACTOR on stilts” that loads 
itself with lumber by straddli 
lumber pile and picking it up bodily 
with four claws, is said to have a sur- 
prisingly large capacity, in spite of the 
simplicity of its construction and low 
first cost, 

Since the tractor is designed for use 
over the uneven ground usually found 
in lumber yards, no axles are used. 
Each wheel can move up and down in- 
dependently, the vertical axle-mount- 
ing sliding ‘against a coilspring in a 


Tractor on Stilts Lifts Lumber Pile 


bracket bolted to the steel framework. 

‘To pick up a load of lumber the driver 
maneuvers his strange vehicle until it 
straddles the pile, which is mounted on 
a tray sbouk four thos, from. 

1d, Four clawlike members on 

Fiside of the stilt thea lit: the pl 
For power the engine of a well known 
light farm tractor is used, working 
through a double chain drive, A ver- 
tical chain supplies the power to the rear 
wheels. In unloading, the tractor sim- 
ply drops the lumber from its claws, 


Handy Twine Container on 
Belt Saves Steps 


CONTAINER for a ball of twine that 

ean be fastened to the belt saves 
time in warehouses, eliminating the neces- 
sity of carrying packages to the wrapping 
bench, says Martin E. Gerould, of Roches- 
ter, N. Y., inventor of the device. 

‘A projection from the belt clip, around 
which the loose end is wrapped, keeps the 
‘end within easy reach, and the cord always, 
runs freely. 

‘An increase in wrapping speed of about 
25 per cont is claimed for this invention. 


Dummy Auto Protects 
Trees in Parkway 


"TO, PROTECT young trees, growing 
‘along parkways, the Columbus Auto 
Club of Ohio has just installed a “keep 
off” sign that resembles the rear end of a 
car—tail light, tires, and all 

Reckless drivers had repeatedly knocked 
down other signs and damaged the trees 
badly; but the imitation auto now gives 
complete protection, ‘The red tail light on 
tthe sign is lighted at night, anc rs 
naturally avoid it, fearing a collision, 


Imitation, with ite tire and t 


As a special service to readers, the Editor will be glad to supply names 
And addresses of manufacturers of 


devices. mentioned. in this iesue, 
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Uncle Sam—Movie Producer 


NE ounce of farming fm is worth 2 ton 
of agricultural pamphlets, say experts 
of the United States Department of Agri- 
culture, who have made more than a 
million’ feet of moving-pictures to explain 
Visually the whys and wherefores of modera 
wricultural machinery and 

farming methods. 

‘The United States is the 
only nation in the world that 
‘maintains a complete moving 
picture studio “with trained 
directors and eamera men. The 
only actors are the farmers 
themselves, who play the lead- 
ing roles. “Wherever a man is 
noted for the efficiency of his 
methods, he is chosen to work 
before Uncle Sam's camera to 
teach the newest wrinkles to 
the rest of the nation's farmers. 


Demand Exceeds Supply 


Over 150 farming reels have 
been released in the past year, 
and more than a million rural 
families have learned how to 
reap more profits from the land 
by watehing the movies, ‘To 
any community that wishes to 


When Uncle Sam’s eam- 
ccarlon” armers, are 
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bovine tuberculosis from a 
typical dairy farm, “How to 
Select a Laying Hen,” "Swit 

Cheese—Made in’ Amerie 

and "King Apple's Enemica”” 
are constantly ealled for. “Exit 
Ascaris” is a film story about 
the economic losses eaused by 


parasite of young pigs, 


Where Pictures Excel 


‘The value of these practical 
movies lies in the quickness and 
clearness with which they ex- 
plain complicated  processea, 
For example, if the county 
fagent wishes to explain how to 
Dulld a concrete silo, 15 min- 
utes of the film, “Construction 
of « Concrete Silo,” will give 


tee a show, the government 
tend the Him free of charge. 
So far the demand has been 0 
far in excess of the supply that 
tome states maintain special motor trucks, 
equipped with portable screens and pro- 
jectors, which travel from one village to an 


‘the 


‘Cons action of = Conerse 3 “Silo.” 
the miniature scare is 


‘round blowing dust throughs tube 


other with’ the subjects most, in demand. 
‘The most popular film is “Out of the 
Shadows,” a story of the eradication of 


Revolving Harrow 


‘These revolving 
dge and used as wagon 


shown at the eight 


HE tree scratching, weed eateh 


spiny harrow of the farmer has be 
turned into a elutterproof in 
that ean be operated among th 
a closely planted orchard, 

By making the harrow in the form of 
wheel and having the wheel in constant 


revolution, Hiram J. Wileox has pro- 
duced a tool that agriculturists have 
long desired. 

‘The teeth of the harrow are attached 
at a sharp angle to the spokes of the 
rotating disk. This arrangement causes 
each of the 42 teeth on the five-foot 
wheel to desecibe a spiral path through 


Saves the Orchard 


the top soil, reducing the caked earth 
to powder. 

‘The circular form of the harrow per- 
mits it to pass around and between trees 
without tearing the bark. A unique axle 
mounting makes it possible for the har- 
rows to be tipped up and used as wheels. 


scone fram the government thriller 
tive man inthe eck 


his audience a better idea of the 
process than a day of explana 
tion, The government. is 
ranging to sell such films at 
cost to farmers’ organizations, with the 
proviso that admission to the exhibition 
‘of them shall be free. 


Small Trees Grow from 
Fallen Fir Trunk 


GHAPED like an Irish harp, a fir tree 
growing from the side of a steep hill 

switzerland, illustrates, 
If to adverse circum 


near Toggenburg, 
how nature adapts 
stances. 

“Through some accident the trunk was 
overthrown several years ago, and seem- 
ingly should have died. Instead, the trunk 
continued to grow, practically at right 
‘angles to the face of the cliff. 

Tn following years branches grew and as 
they sought the sunlight they rose vertically 
from the practically horizontal trunk, As 
‘a result they are now in the position of 
‘small independent trees. It is interesting 
to notice that, although the arrangement of 
‘twigs on a branch is not ordinarily the same 
‘as that of branches on a trunk, the novel 
condition made twigs sprout exactly like 
branches from a tree trunk. 
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Why You Need a Summer Vacation 


Physician Discovers Tests that Reveal Just How Your Work 
Tires You and What Sort of Rest You Require 


By Wilfred S. Ogden 
Sax at last has discovered what 


physicians have long sought—a reliable 

method of measuring fatigue, and of 
determining your physical condition at any 
moment. 

‘Using a aystem of tests recently perfected by 
Dr. C. Ward Crampton, of New York City, 
physicians ean now tell accurately whether 
‘you are "‘run down," how badly you need » 
Yacation, why you need it, and just how 
much of one you need. A 

‘These tests, which in a nutshell consist of 
measuring the resistance of your body to 
gravity's downward pull on your blood when 
you stand on your feet, are unfolding facts 
‘ahout the energy of brain and muscle and the 
‘effects of fatigue, that promise to become of 
ftemendous importance to employers, 
‘educational experts, athletes, physical 
trainers—and in fact, to every person 
who is tolling with brain or hands. 


Athletes Who Will Win — 


Steps in the new vitality test are 
shown in these two photographs of 
‘an actual test. To obtain hls health 
index, Doctor Crampton first re- 
cords blood pressure and. pulse rate 
iile the subject is. reclining, as 
Above; then when he arises to a 
‘standing position vat left), If you 
‘were in ideal condition, 
pressure would rise charply under 
this test without any increase of 


Even now athletic coaches are using 
the tests with marked success before a 
fame to pick the players who promise 
to give the best performance of speed, 
strength, and skill, ‘The basketball 
couch can predict before the game 
starts just how accurately any one of 
his men will be able to “shoot” baskets. 
‘The baseball coach ean tell which one 
of his pitchers is likely to allow the 


fewest hits and runs, wast 
In discussing his tests, Doctor Cramp- = 

ton explains why it pays to. laugh 

heartily, why night work and loss of pletely restore the vitality and ene 
sleep wear us down, why hot baths trey & person expends in the day's 
may lower our eificiency’ by relaxing work, ‘Between nine o'clock” and 
the portion of the body into. which {itting time at five the average 
blood drains from the brain, and why person lose from nine to 10 per cent 
exereise of the abdominal muscles is Gt his physical energy. During the 


necessary to keep us fit. His discovery 
‘opens up the secrets of success, pointing 
out the kind of work for which we are 
best fitted and the work that saps our 

vitality the least. 
‘How important and necessary a vacation 
isin maintaining normal vitalityisstrikingly strate that, contrary to the general be- 
led by Doctor Crampton's actual lief, eight hours of sleep do not com- 


ht he recovers, on the average, 
only seven per cent. Thus he begins 


Why Your Body “Slumps”’ 


‘The body's system of veins and 
arteries may be compared with 
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the new day with an impaired vital- 
ity, two or three per cent below the 
point where he stood yesterday morn 
ing. As the week goes by, his vitality 
and force steadily drop, until he 
starts work on Saturday with far less 
fenergy than he possessed when he 
‘quit work on Monday night. 

Obviously this cumulative fatigue, 
{nereasing from day to day in spite of 
what may be considered adequate 
est, will soon result in a physical 
breakdown if allowed to continue un- 
checked. You cannot expend. two 
per cent of your vitality every day, 
week after week, and stay on your 

feet. 

If slep alone 
doesnot “give 
sufficient | Fest, 
what doce? The 
vacation and 


the recreation at the week end. 

Fatigue depends upon so many 
factors of strength, such as pulse, 
height and weight, and the like, that, until 
Doetor Crampton worked out 'a table by 
‘which all these conflicting elements ean be 
reduced to a common numerical value, 
physicians were unable to do more than 
guess at the actual condition of your health 
and vitality at any particular moment, or 
to determine accurately the effect of work- 
ing overtime or staying up until three A.st. 


Measuring Expended Energy 


‘These facts Doctor Crampton determines 
by using blood pressure asa barometer of 
human energy. "His method is to measure 
“"blood ptosis." or downward displacement 
of blood. In non-technical language, he 
measures vitality by giving the body a 
certain fixed amount of work to do, and 
then measuring the amount of energy ex- 
pended in performing it. ‘The system 
might be compared with weight lifting. If 
you can lift a 50-pound weight with one 
finger, you are in excellent condition. If 
later in the day you need both hands to lift 
the same weight, itis evident your vitality 
thas been reduced, 

Trrespective of your weight and height, 
the work you do in rising from a prone to a 
standing position is constant. Its amount, 


pee 


>) 


OL) 


if 


Deetor Crampton has found, ean be 
measured by taking the pulse rate and the 
blood pressure while you are lying down 
‘and again after you are standing, then com- 
paring the two. In a vigorous man, the 
blood pressure should rise from eight to 
10 millimeters of mercury as he rises to his 
feet. In a person exhausted by disease, 
‘overwork, or unhygienic living, the blood 
pressure may {ail to rise, or even fall a8 
much as 50 millimeters. The pulse rate 
‘acts in exactly the opposite fashion, in- 
‘creasing in proportion to weakness up to 45 
beats « minute, but almost never falling. 
‘These two measurements mask each other 
to some extent, as a high heart rate may 
serve to raise blood pressure. Hence Doctor 
‘Crampton's table of measurements takes 
both factors into account. By comparing 
the two he records vitality in percentages. 

‘The theory at the basis of this test is that 
the tone and vitality of the walls of veins 
and arteries reflect the vitality of the entire 
system. As you rise, hydrostatic pressure 
‘causes the blood to drain away from your 
hhead, but this tendency is checked by a 
constriction of the veins, particularly the 
large splanchnic or abdominal veins of the 
portal system, which act as the blood 
reservoir of the entire body. 
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If you are healthy these veins con- 
tract as you rise to a standing posi- 
tion and squeeze the blood back into 
the bead, so that the blood pressure 
actually’ increases. 

But if you are tired, long before 
any signs are visible, the contraction 
and tone in the walls of the vein are 
reduced. The poisons produced by 
fatigue have the effect of paralyzing 
centers in the sympathetic nervous 
system that controls the splanchnic 
veins, and a large amount of blood 
that should be in other parte of the 
body drains into these veins because 
of their relaxed state. Blood pres- 
Sure falls, and the heart must beat 
more rapidly to prevent you from 
fainting whenever you stand up. 


Posture Tells the Tale 


‘This breaking down, under fatigue, 
of resistance to the pressure of grav- 
ity extends to the muscles and bones 
as well. A general drooping, slouch- 
ing posture of the body, eaused by 
downward displacement’ or deprés- 
sion of various bodily members, 
almost certain evidence of low vi 
ity, And this posture, in turn, tends 
to aggravate low vitality, thus estab- 
lishing a vicious circle, 

Downward displacement of the 
bones reveals itself in the drooping of 
the head, exaggeration of the normal 
‘curves of the spine, and the falling in 
and down of the chest. It is eaused 
by weak tone and relaxation of the 
‘muscles that hold the body erect. In 
other words, it is the natural adjust- 
ment of the body to fatigue. 

Relaxation of veins, and sagging 
of muscles, bones, ‘organs, and 
spirits, all are related effects of 
‘common eatuse—lowered vitality. As 
arule, they oceur together. Resulting 
from overwork, loan of sleep, or ilk 
ness, "bad posture," Doctor Cramp- 
ton declares, may be traced to “dis- 
harmonies" in the evolution of man 
through the ages. 

“Evolution,” he says, “has brought 
the body from a posture of locomo- 
tion on all fours with the trunk 
horizontal, up through gradual stages 
to the posture with the trunk erect. ‘The 
‘body has not yet sufficiently adapted itself 
to the change. ‘The head, instead of being 
‘on the long axis of the body, has rotated 90 
degrees to this axis. It is kept erect by 

foree only, and tends to go for- 
ward and downward if muscles are weak. 


; 


trunk, the internal organs hung from their 
attachments to the spinal column with 
sufficient room and with proper interrela- 
tionship. In the erect position, they hang 
from the side rather than from the top of 
the abdominal cavity. The intestines are 
heaped down in the bottom of the abdom- 
final chamber. The contents of the chest 
rest upon the diaphragm, which in turn 
presses down upon the intestines. The ab- 
dominal wall tends to relax, allowing the 
‘whole body contents to sag down upon the 
pelvis and causing the abdomen to pro- 
trude, The best that can he done to relieve 
this condition is to keep the chest raised, 
to keep the intestines from crowding down 
bby means of strengthening lower abdominal 
‘muscles and to conserve the nutrition of 
the nervous system. 
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“Anything that causes lower vitality, 
anything that works against health, or any- 
thing that works against happiness, in- 
creases. the tendency toward bad posture. 
‘Bad posture is not so much a cause of low 
vitality as it is a sign or expression of past 
‘or present physical or mental depression.’ 

‘The Crampton vitality test is made by 
placing a sphygmomanometer—a beltlike 
{natrument for measuring tension of blood 
in an artery—around the upper arm, and 
inflating the band with an air-bulb until it 
is tight enough to stop the circulation in the 
artery of the arm. When the physician, 
‘with his stethoscope, ean no longer hear the 
pulse beat, he notes the blood pressure. At 
the same time he has found the average 
pulse rate. ‘The same test is repeated 
while the patient stands. 


Secrets the Test Reveals 


Applied successively to the same indi- 
vidual, this test is extraordinarily accurate. 
Tt is employed by track coaches in deter- 

ining which sprinters are in the best 

condition. It will reveal plainly the effect 

‘losing an hour's sleep the night. before; 

{ smoking too many cigarettes, or of 
‘working in a poorly ventilated room. It 
hhas verified many theories about fatigue 
‘that physicians have long held, 

‘For example, since a day's work destroys 
more than a night's rest ean repair, it i 
obvious that every person should get ax 
‘much sleep as possible, But does this mean 
{tis always a mistake to go to a party and 
dance half the night? Should a man who 
‘wants to be healthy and work at the highest 
ich of efetney stay home sven nghts a 

Not necessarily. Play is almost as im- 
portant as rest, The Crampton tests show 
that a feeling of pleasure counteracts 
fatigue. ‘The effect of dancing and other 
violent exercises in a loss of energy, but the 
Toas is not nearly so great as one might be- 
Neve. Fatigue depends upon what you do, 
‘as well as upon how much of it you do. 

One remarkable test was made upon an 
opera singer who was greatly fatigued by 
10 minutes of easy typewriting. He was a 
‘man in excellent physical condition, yet in 
‘afew minutes he showed more fatigue than 
‘would a stenographer after eight hours of 
much harder work. 

‘The singer was then asked to sing a long 
aria from an opera. He sang with full 
‘volume, acting out the part as if he were on 
the stage, and doing many times more work 
than he had performed at the typewriter. 
He strode from one end of the room to the 


other, singing until beads of perspiration 
fiood on bp ince, and windlog un with = 
High C Ut shock the windows. iSurey, 


hich Way Is 
Better? 


Doctor Crampton and other medical 
ferters are convinced that the familar 
posture of bending over a beok, with 
shen studying, actually permitn more 
when ceodyig. actualy pense more 
Intenee mental effort than sitting cree, 


tinge it increases pressure on the 

‘planchnie veins of the abdomen, thus 

‘maintaining a steady and ample blood 
‘supply ia the brain 


exercise. On the contrary, it had not 
altered a particle. 

Uncongenial work like typewriting tired 
this man, but singing, which he enjoyed, 
did not seem to tire him in the least. 

Here may be found the scientific expla- 
nation of your success in the kind of work 
you like, You do not get tired. When you 
say “‘you could play baseball all day,” you 
fare merely overstating a scientific fact. We 
have all wondered why a kid brother is tired 
‘out when he is asked to rake the 
leaves from the front lawn, and 


‘cheerful, good-natured person will do more 
work than the grouch, and that a jolly 
man seldom appears to be tired. But not 
until the Crampton tests were applied 
‘was there a scientific explanation for this 
fact. Laughter stimulates the splanchnic 
veins. ‘The rhythmical contraction and 
relaxation of the diaphragm during a 
hearty laugh stimulate the liver and the 
abdominal veins by a natural massage 

The resultant improvement in tone of t 

vascular system is reflected throughout the 
body. You feel better and, as the Cramp- 
ton test shows, your vitality has risen, 
Strangely enough, setting-up exercises thi 
stimulate the abdominal walls act in the 
‘same way as laughter, although they do not 
afford the mental relaxation that is as im- 
portant in relieving fatigue as physical rest, 


Everybody Must Rest 


Although these newly discovered medical 
{acts need not change the manner in which 
‘you rest, they do seem to prove that no 
person is strong enough to work steadily 
and constantly, without a Sunday off each 
‘week, or an annual vacation, In tests made 
‘on teachers in New York City, a group who 
Worked all summer lost more vitality than 
‘those ill during the entire vacation, 

‘The average loss of vitality after a week's 
work is about nine per cent of the Monday 
morning level, and may be as much as 20 
per cent in ti " 
tions. Fortunately, the rate of recupera- 
tion depends upon the degree of fatigue, 
and the tests reveal that most people nearly 
make up the week's loss over Sunday. I 
dividual records show great variation. 0 
Sunday in the open air may make you gain 
20 per cent. On the next you may love 
‘almost as much, Opportunities for reere 
tion vary, and so does the fatigue after 
week's work, but on the whole the balance 
insteadily against you. 

‘The term ‘'run down" is not_ merely a 
popular phrase, but a scientific statement, 
Your body tends to run down like a clock, 
and unless you wind it up occasionally by 
«vacation it will break down and demand 
rest—at a sanitarium, 


row rene wars oF sree SN AFECT YOUR EFPCIENCY 


then will go out with the gang and 
play football all the afternoon with- 
‘out complaining of fatigue. The 
new tests indicate that his naive 
explanation is really the truth— 
‘work tires him and play does not. 

‘A hearty laugh is worth an hour's 
sleep. Every one knows that a 


How a Vacation “Winds You Up” 
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| Odd News of the Month Gathered by Camera | 


signboard to. attract 
passers-by. ‘The machi 
Nervice plane shorn of 
purchased by the garage owner for 
‘diverting purposes. 


Ride in a Hansom Taxi 
Want a hansom? A modern version of 


tax ge NeW 1 
ff pictured below 


Breakfast on Horseback 
Breakfast from the saddle was the 


‘2 high table elaborately ‘set 
with allver and crystal. The horses 

docile that a course 
tcaten From the saddle 
a drop of coffee was 


Scales Measure Vibration 


Vibration, one of the deadliest enemie 
of the motor, can now be measured 


Wheels tura 6 
DOmeter measures the rate at which the 
‘wheels tara 


An Automatic Camera 
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“THE inventor who can save us two cents a 


mile in gasoline will be wealthy for life.’’ 
—The London General Omnibus Company. 


ianp RUBBER 
INSULATING Bust 


PNEWABLE FUSE 
CARTRIOGE 


New Fuse Is Removable 
| without a Shock 


TAO PREVENT delay that occurs when 

Lights or machinery stand idle while a 
frantic search is being made for some one 
“who knows about those fuses,”” a new re- 
nowable fuse has been designed, With these 
{fuses installed, any one can locate a blown 
‘fuse in the box and renew it without trouble 
or risk of an electrie shock. 

‘The cap and body are of heat-resisting, 
~molded insulation, The refill, or fuse 
* proper, is a little cartridge vented for the 

‘mission of gases when the fuse element 
vaporizes. No matter how the cartridge 
in inserted, the figures of its rating in am- 
peres are always visible, After the refill 
iy dropped into the body and the cap 
serewed on, all exposed parts are dead, 
‘making accidental shock impossible. 


Etevarons in New York City carry as 
many people as ride on all the city trac 
tion lines, according to the Bureau of 
Standards, It is said that an elevator in 
the Woolworth Building travels 40 miles 
‘and makes 4000 stops a day. 


Light of Huge X-Ray 
Tube Pierces Wall 


RAY tubes have increased in size and 
power until their light ean penetrate 
brick’ walls a foot or more in. thickness, 
and take photographs of objects 150 
feet away. 
‘One of the most powerful tubes ever 
manufactured has been developed in an 


Light from this. X-ray tube can 
penetrate a brick wall’ foot thick 


American laboratory and is pictured above. 
‘The unusual size of the terminals and an 
improved cathode permit these tubes to be 
operated with a 300,000-volt current—a 
voltage higher than that of most high ten- 
sion transmission lines. 


‘ASHED aboard the steamship 
Caronia in a heavy gale far 
squid over five feet long 
recently after a sharp 


struggle on the slippery decks, and 
‘will soon be exhibited permanently 
inthe American Museum of Natural 
History. This specimen of deep-sea 
‘quid is the first found since 1876, 
and it is thought to be the largest 
of ita kind ever eaught. 
Sperm-whales battle with squids 
of this type in the depths of the 
ocean, and the struggle is by no 
‘means uneven. ‘The squid defends 
itself with eight tentacles and two 


Giant Squid Washed Aboard Steamer in Gale 


Jong tentacular arms with which it grasps 
itsantagonist. The tentacles are armed 
with double rows of suckers, in each of 
which the squid can produce a vacuum, 
‘20 that the suckers will fasten to 
fish's scales, or actually burrow into 
the flesh of a soft-skinned creature. 
On the inner surface of each sucker 
ia a ring of horn, serrated like the 
teeth of a saw. 
‘The mouth is round opening 
‘at the base of the tentacles, 


Wrench Automatically Fits 
Itself over Nut 


AN ADJUSTABLE wrench that locks 
automatically on a nut by a movement 
of a thumb-catch is among the newest in- 
ventions for speeding up work, ‘The wrench 
‘can be operated with one hand. When the 
catch is released, a spring incorporated in 
tthe jaws brings them firmly in contact with 
the nut, and a ratehet lock holds the jaws in, 
place. 

‘The thumb-catch is placed where it can 
be operated without shifting the grip on 
the wrench handle, 


Bucket Chain Increases the 
Power from Small Falls 


“TEE homepower obtained from small 
falls can be doubled by the use of an 
improved bucket chain operating on the 
Principle of an overshot water-wheel, 
claims J. W. Freeman, the inventor. 

‘The secret of increased power output, he 
says, is the wooden chute through which 
the buckets travel while full of water. 
Strung on an endless conveyor, the buckets 
are filled at the top of the chute, as water 
is admitted to them by a chute from the 
intake. While the designer has not 
‘attempted to make a watertight joint 
between the buckets and the chute, the 
clearance is small. ‘The inventor believes 
that his machine will find its chief use on 
‘streams too small to be harnessed by the 
overshot wheel. 


How Many Cows in the Herd? 


Try Your Hand at Sam Loyd’s Puzzles on This Page 
Best Solutions Win $25 


WESTERN ranchman announced 


that he proposed to distribute a small 
herd of cows among his children. 
“Now, John,” he said to the eldest, “you 


$25 in Prizes for Best 
Answers to Puzzles 


A. FIRST prize of $10 will be awarded 
for the best set of answers and 
analyses covering the three problems on 
this page; a second prize of $6 for the 
next best set; und 10 prizes of $1 each 
for the 10 next best sets. 

Anawers must be received not later 
than August 1, addressed to the Puzzle 
Editor, Popular Science Monthly, 225 
‘West 99th St., New York, N. Y. 

Answers to the puzzles on this page 
will appear in the September issue; the 
names of prize-winners in November. 


July Puzzle Answers 
COUNTING THE RECTANGLES 

‘The rule for finding the number of 
squares in a square diagram made up of 
amaller squares, is to add together the 
‘squares of the horizontal rows, numbered 
in arithmetical progression. In the 4 by 4 
‘square, this would be—1 plus 4 plus 9 plus, 
16—a total of 30. To find the number of 

take the square of the sum of 
the rows, numbered in arithmetical pro- 
‘gression, viz., 1 plus 2 plus 9 plus 4 equals 
10, which squared gives 100 as the total. 
BRICK FACTS 

A whole brick weighed 9 pounds, and 

17 2/8 bricks filled the hod. 
DEALING IN HORSEFLESH 

One horse, coating $220, sold for $198, a 
lous of 10 per cent. ‘The other animal, 
costing $264, sold for $295.68, which 
showed a profit of 12 per cent. " Total cost 
$484. Sold for $499.68, a profit of two per 
‘ent on the whole transaction. 


Prize-Winners for May 


FIRST PRIZE, Ten Dollars: G. G. 
Williamson, Oxnard, C 

ECOND PRIZE, Five Dollars: G. M. 
‘Thibodeau, Halifax, N. 8. 

‘Ten One-Dollar prises: A. Fick, Boone, 

Iowa; L. H. Moulton, Delta, Utah: Irving 

N. ¥. City; William Bach, 

. Frederick Skinner, Sus- 


Harry Lee, N. Y. City; A. G. Kalmbach, 
Grand Rapids, Mich.; ‘Nathaniel Myers, 
Swarthmore, Pa. 


may take as many cows as you can care for, 
and your wife may take one ninth of what 
fare left." To the second son: “Sam, you 
may take one more than John took and to 
‘your good wife I will give one 
nihth of what remains.” 

In like manner he dealt with 
the next son, giving him one 
more than Sam took, and to 
his wife one ninth of the re- 
mainder. Thus he continued 
with the younger sons and their 
wives until the entire herd was 
disposed of. 

Tt then became apparent 
that the distribution had been 
most equitable, for each of the 
seven families received a like 
number of cows. 

How many cows were in 
the herd? 


ANEW road scraper that, requires 
‘only one operator simplifies the 
problem of maintaining country roads 
by combining in one machine a light 
frasoline tractor and a readily controlled 
Scraper. The combination forms a 
four-wheeled unit that can be steered 
backward or forward as easily as an 
automobile, and which ean turn around 


One Man Operates Tractor Road Scraper 


The Magic Square Reversed 


JS THE sketch we see the Magic Square 
in simplest form, the numbers so ar- 
ranged that in each row, column, and two 
diagonals, the total is 15. 

Now, let us reverse the proposition and 
rearrange the nine numbers so that we 
shall have eight different totals for the 
ight sums, leaving the 6 in the center. 


Can You Divide the Land Correctly ? 


HEN the stockholders of the 

ius, seers ene 

Cone Gained tee waste 

Sontahe square eve af hn eit 

its cottages was distributed among 
ore 

Sunk resecaee renee 
Now, it so happened that no two 
of the interested parties held similar 


por 
tionment, when ‘each of the 11 
‘owners built a fence around his 


‘Who.canshow how the community 
might have looked after the division, 
by drawing across the square the 
fewest possible number of straight 
Jines, representing fences, which will 
create 11 inclosures, no two to con 
tain a like number of houses. 


in about the same space. The speed 
ranges from 124 to 8 miles an hour, 
‘The power unit is a general utility 
tractor of 12 brake horsepower, The 
grader is specially designed, with the 
height and slant of the blade controlled 
by two hand wheels with worm gears. 
‘The blade is also secured to a horizontal 
circle to permit adjustment of the angle 
between the blade and the 
direction of travel, The 
blade drawbars are at 
tached direetly to the draw- 
bar of the tractor to pro- 
vide a direct pull at the 
correct height. 
‘The grader 
wheels are 32 
inches in div 
ameter, with 
‘three-inch flat 
tire 


long, has a de- 
tachable eut- 
ting edg 
Tt weighs 4255 
pounds. 


August, 1928 
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World’s First Wireless Outfit Found in 


London Tenement 


"HE crude but sensi 

instruments with whi 
David Hughes first dis- 
‘covered wireless waves have 
been unearthed in a Lon- 
don, England, tenement and 
transferred to a place of 
honor in the South Kensing- 
ton Museum. Hughes ex- 
perimented ‘with electric 
waves long before Marconi, 
but, the latter gained the 
distinction of being the dis- 
coverer because he was the 


) utensils. Yet even with 

these he was able to produce 
| delicate mechanisms. that 

were the forerunners of 
| those in operation today. 
"The carbon grain trans- 
mitter was first studied by 
Hughes and a widely used 
electrical device known as 
an induction balance was 
invented by him. Later he 
Published a theory of mag- 
netism that brought him 
distinction. 


first to recognize them as 
‘other waves. 

‘The newly found instru 
ments consist of a spring wound device 
that sent out electric impulses at regular 
intervals, and x carbon microphone used 
by Hughes as the detector. History 
tells us that during an experiment in 
1879 Hughes started the transmitter 
tand then walked slowly away from his 
Inboratory with the receiver in his hand, 


A carbon 


noting how far the sounds could be de- 
tected. At times he was able to hear them 
500 feet distant. 

Although Hughes was an extremely able 
scientist, he lived and worked in a frugal 
manner. Most of his instruments were 
made up of odds and ends, such as pins, 
needles, seraps of wire, and pieces of metal 


microphone detector, battery, and crude auto- 
‘matic transmitter make up the frat wireless outht 


‘Hughes was born in 
America, where he lived 
‘during his early years; but 
after inventing a printing telegraph he 
moved to England and the Continent. 
‘There he tried for many years to hat 
the machine approved by foreign tele- 
graph firms. Finally, after being ac- 
cepted hy the French government, it was 
adopted by all the leading companies 
and brought wealth to the inventor, 


= 
| 
| 


Alternating Current Adds 
Power to X-Ray 


PHYSICIANS expect that an X-ray mae 
chine developed by Frank Reiber, of 
‘San Francisco, will be powerful enough to 
‘mark a notable advance in euring cancer. 
Reiber has doubled the effectiveness of the 
machine by adding an alternating current, 
in which the pulsations in the X-ray tube 
come alternately from two directions 
inatead of one. Cancers that lie too deep 
for ordinary X-ray treatment can thas be 
reached, it is believed. 

‘The tse of 16-inch’ X-rays, operated 
240,000 volts, necessitates great care in 
protecting the patient. 

‘A tub of lead confines the rays, which 
escape only through a hole in the bottom of 
the tub. A lead protective pad with a hole 
in the center, placed on the patient’s body, 
kkeeps rays from striking parts not under 
treatment. A window at the side permits 
the attendant to see that the ray is working 
properly, and an ampere meter at the top 
Prevents the amperage from rising too high. 


Mechanical Driver Tests 
Flight of Golf Balls 


A GOLP-BALL ‘testing machine re 
cently produced can, in successive 
drives, send a ball always in the same 
direction and to the same distance. 

‘The flight parabola of a golf ball depends 
fon minor characteristics. If the eupped 
markings are uneven or if they are too 
shallow or too deep, the curve of the ball 
will be irregular. ‘The new machine teats 
the balls individually, and if the per- 
formance is not always the same, the fault 
is discovered and corrected. 

In operation the machine is set up on the 
testing links with driver inserted and 
after the ball is earefully placed on the 


Hoary, weights supply the power 
Unat Belnge the gol cae 


tee, and an attendant winds- up heavy 
weights, a spring on the machine is re- 
leased. | Because of the mechanical setting 
the impact is perfect. The force exerted 
by the machine is about 600 pounds. 


READ in the Home Workshop 

Department, how to make 
a boat landing for your sum- 
mer camp or cottage. 


| 

HL =) 
justment of the mozsle cha 

lett indte st the caren 


Water Pressure Lifts and 
Holds Hose Nozzle 


Y TURNING a stream of water from 

the straight path, E. E, Thomas, of Port- 
land, Oregon, has invented a fire hose nozzle 
that automatically holds itself erect at any 
desired angle as long as the water flows. 
‘The principle employed is based on the 
force of reaction of water when an attempt 


is made to change its direction. 


‘Water pushed through the hose reaches 
‘a point where the nozzle is bent slightly 
downward. ‘The tendeney of the stream is 
to bend the metal back into a straight line, 
but since it is unable to do this, the water 
exerts a force that lifts the bent section up- 
ward. When this foree becomes equal to 
the weight of the nozzle plus that of the 
hose attached to it, the movement ceases 
and the nozzle maintains its position. 
‘When the water is turned off, the nozzle 
falls to the ground; but whea the pressure 
is restored, it raises itself to the same 
angle as formerly. This argle may be 
changed by adjusting the bend in the 


Pump Converts Auto into Fire Engine 


FOE the purpose of giving the rural 
‘community adequate fire protection 
‘at small expense, any automobile ean be 
converted into an efficient fire engine 
when equipped with a high speed tur- 
bine water pump recently invented by 
Mario Tamini, an engineer in Italy. 

‘The pump, which runs from 2000 to 
2000 revolutions a minute, ean be fitted 
directly to the crankshaft of a car. A 
12-horsepower motor will deliver 185 
gallons of water a minute, or a solid 
ream from a 11-inch nozzle at a pres 
‘sure of 85 pounds. This model weighs 
only 77 pounds. 


Larger pumps, which ean be used by 
high power cars, will throw a stream of 
water a distance of 180 feet, or 115 feet 
in the air. This makes a favorable com- 
Parison with the best city fire engines. 

‘The pump may either be fastened to 
car, or mounted on a two-wheeled trailer 
fitted with a small high power gasoline 
‘engine. In the latter case, the whole 
unit can be hauled to a fire either by 
horses or by the first auto that reaches 
the fire house after the alarm is given, 

If mounted on a portable frame, two 
men walking tandem can carry ‘both 
motor and pump. 


Battery Heats the Blade 
that Unseals It 


LECTRICALLY heated blades fed 

‘with energy from the storage battery 
they are unsealing have been perfected by 
8 Michigan company. ‘The blades are 
connected through a wooden handle with 
test clips by short lengths of wire covered 
with pure para, which protects them 
‘against the acid. 

This device is 
as flame beeause the heat, 
to the point where it is needed, remains at 
‘a constant temperature while the work is 
being done. ‘The absence of an open flame 
also completely eliminates the danger of 
igniting the escaping gas. 


Glass Container Keeps Plant 
Label Legible 


FPOR the amateur fardener plant labels 
that are weather and dirt proof have 
just been patented in England. The label 
is written on a strip of oiled paper and 
slipped inside a small flat glass tube elosod 
‘at one end and finished with a ring, by 
‘means of which it ean be tied to the plant. 

‘A small rubber cap fitting over the end of 
the tube makes it waterproof. The label 
‘will remain legible for the growing season. 


Popular Science Monthly 


Chain on Sprocket Wheel 
Turns Steam Valves 


EESSILY strapped into place in 10 min- 
tutes, a standard adjustable sprocket 
rim wheel for chain manipulation of valves 
‘can be fitted to any of the thousands of 
types of valves in use in steam plants, 
‘The advantage of the chain in opening 


and closing valves is that complicated pipe 


all valves within 
reach from the 
floor. The stand- 
rdized wheel 
avoids the expense 
of purchasing 
special vaive-clon: 
ing mechanisms 
for every valve, 
‘A deep recess in 
the rim aid a sim- 
ple guide keep the 
chain from slip 
ping offthe 
sprocket wheel. 
Instead of fitting 
‘on the valve stem, 
the sprocket wheel 
is attached to the 
valve wheel. Three hooked bolts are 
slipped under the valve wheel, and the 
sprocket wheel is centered by moving the 
bolts backward or forward in slota cut in 
the rim, 
= When the wheel is centered, the nuts 
fon the bolt ends are tightened with 
monkey wrench. 


Gophers Commit Suicide 
with Shotgun 


A SAWED-OFF shotgun loaded with a 
deadly charge of powder and balls 
forms the basic part of a new gopher gun 
favented by George E. Clark, of Lineoln, 

In setting the weapon, a hole is acooped 
‘out of the entrance to the gopher den and 
tthe gun is set with the muzzle pointing in- 
ward. The trigger is attached to a trip 
that is unlatehed by a rod extending in 
front of the gun down the opening. ‘The 
gopher, in le nest, strikes the rod. 
‘This unlatches the trigger and the heavy 
charge is shot full into the head of the ro- 
dent. In one exhibition held in a field 
overridden with gophers, 50 guns yielded 
a perfect score of 50 pests. 

‘The gun is loaded by unscrewing the 
black iron barrel, pulling out the firing pin 
and inserting an ordinary 410 gage shell. 


Surplus Rubber for Fuel 


CRAP rubber is being used succesfully 
in Java asa substitute for firewood in 
firing locom ra, it is reported. 
Hain eceaaive copwinasls oa 
cate that this fuel may also be used in 
the Java sugar mills. 


August, 1922 


How One City 


Crushes Tons of 


Germs for Fertilizer 
New Process Saves Sewage Waste 


PROFITABLE method of returning 
to the soil a great portion of the 
plant food value removed from the 

Jand each harvest and now thrown out in 

four sewers to contaminate stream and 

‘ocean, seems assured at last with the per- 

fection of a successful process of squeezing. 

dry the jelly-like sludge produced from 

‘sewage by myriads of microscopic, greedy 

Dacteri 

‘The “activated sludge" process of sewage 
treatment, by which sewage is converted 
by bacteria into its original elements— 
water and sterile organic matter—origi- 

Thas been used exten- 
sively in American cities. But the problem 

‘of economically transforming the wet 

sludge so produced into commercial fertil- 

fixer has been a bailing one to sanitation 
experts, 


Houston's Sewage Yields Cash 


By the perfection of a new process of re- 
moving the water from sludge, the city of 
‘Houston, Texas, apparently has solved this 
Problem, opening up to the farmers of the 

‘nation a tremendous potential supply of 
cheap fertilizer, 

‘The waste in present methods of sewage 
disposal, not to mention the cost of sanitary 


earried to the sea in sewage emptied into 
Our streams—enough to fertilize 5,000,000 
acres of land. 

Every year 800,000 tons of Chilean ni- 


trates are imported to help 
plant food values thus thrown 

Each million gallons of se 
eapable of producing 1.5 tons of dried fer- 
tiliser. At $25 a ton, the actual money loss 
represented in the annual sewage waste is 
$45,625,000, 

‘And in addition to this loss are the 
millions of gallons of water used in domestic 


pensive obligation. In most cases san- 
itary disposal has been not only costly, 
but destructive. ‘The coat has included 
chemical treatment of wastes and carry- 
ing the water away to some natural body 
of water. ‘The chlorine treatment alone 
costs from $3 to $6.a million gallons, and 
‘sometimes more. To add to the prob- 
Jem, outpourings of sewage from large 
ities into the ocean form a harmful 
nuisance along the seacoasts, The 
‘Atlantic seaboard from Maine to Florida 
is more or leas contaminated everywhere. 
‘A recent government hearing disclosed 
that sea disposal of sewage and indus- 
trial waste is destroying the Atlantic 
‘coast fishing and shellfish industry, be- 
sides making the beaches objectionable 


which until now has been only partially 
‘successful, hinges on the activities of the 
bacteria in sewage when they are sup- 
plied with plentiful quantities of air and 
light. During the process, the sewage 
is cireulated slowly through open-air 
tanks, and throughout the length of the 
tanks compressed air is bubbled up 
through the sewage. To speed up the 
growth of the bacteria, a small amount 
of the sewage from the end of the tanks 
is pumped back to the inlet for the pur 
pose of inoculating the fresh sewage. 


Making Use of Hungry Baceria 


At the end of about four hours of 
cireulating through these tanks, the 
little mieroscopie organisms have actu- 

ten up all of the solid matter in 


ally 


tank, 
teria, which settle in a jelly-like mass at 
the bottom. This jelly-like sludge is 
Pumped out of the bottom of the tank. 
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A Tower of Waste 


Sewage emptied from our cities into 
‘mreams and oceans ach year would 
ake a pile of fertilizer ax high as the 
Woolworth Building, covering an entire 
New York City block and ‘containing 
1,825,000 tons. " To help replace this tre- 
riendous plant food value, utterly wast 
ed, ‘imports each year 800,000 
‘tons of Chilean nitrates 


‘consumption and thrown away, that could 


The chief difficulty heretofore has been 
be converted to agricultural irrigation 


the treatment of the sludge. If allowed to 
stand in the open, the jelly-like substance 
decomposes rapidiy and becomes a nui- 
sance. But in spite of this the usual 


method of disposal has been to pump the 
sludge into pools and then to relense it into 
a convenient stream at times of high water. 
This wasteful method took no account of 
the fact that the sludge contains the in- 
agredients of a valuable fertilizer. 

‘Before it ean be handled com- 
mercially asa fertilizer the water 
must be pressed or drained from 
it and the final product must be 
ried until it contains only about 
10 per cent moisture. ‘The jelly- 
like consistency of the aludge has 
made this impossible and. ordi- 
nary drying methods have failed 
tosolve the problem. 

The sludge, it has been found, 
‘ean be partly dewatered by the 
use of the standard type of 
f plate filter press, but 
this is a slow, cumbersome, and 
expensive process. "Centrifugal 
machines failed because the 
bodies of the little bacteria were 
so nearly the specific gravity of 
water that they would not 
“throw” out. In this state the 
problem of dewatering activated 
sludge remained for a number of 
years, though sanitary experts 
all agreed that if the problem 


In this remarkable photograph of 
‘activated sludge, magnified 2000 


eat up the solid matter in sewage 


Popular Science Monthly 


VERY million gallons of sewage, now wasted, represents more than a ton of dried fertilizer, 
containing 3.5 per cent nitrogen and worth $25 a ton. Pasadena, Calif., salvages 3,000,000 


gallons a day. 


could be solved, the system would come 
very close to the ideal. 

‘The first step in the solution was the dis- 
covery by Angus Maclachlan, of New York, 
that if sulphur dioxide gas’is introduced 
into the sludge, its jelly-like consistency 
is broken down so that it can be handled 
by ordinary commercial drying 


vated sludge plants are under construction. 
‘There are a number of smaller plants con- 
templated or in operation and it is esti- 
mated that the combined fertilizer output 
of all plants now operating or under con- 
struction will be about 5000 tons a year. 
‘The value of this potential fertilizer sup- 


moved, its adoption by many American 

cities may be expected. 
Pasadena, Calif, is one city that is profit- 
by the’ process with striking success. 
‘This city owns and operates a 530-acre farm, 
which is irrigated and fertilized by the 
city's sewage system. According to Bert C. 
Bougher, superintendent of the 


methods. 

‘The Houston sewage disposal 
plant, which is at present the 
largest of the kind in the world, 
‘was already in operation when 
Mr. ‘Maclachlan suggested his 
proceas, The initial experiments 
save great promise of success. A 
rotary sulphur burner was in- 
stalled to generate the needed 
sulphur dioxide gas, and this gas 
islblown by steam or compressed 
ai into the tanks containing the 
sludge. ‘The sludge appeared 
immediately to lose its jlly-like 
texture and sank to the bottom 
in a compact brownish granular 
mass, The gas appeared to have, 
{in addition to its chemieal quali- 
tes, an electrolytic effect, for it 
caused the microscople ‘bodies 
to congulate,. ‘The resulting 
‘mass resembled wet paper pulp 
{n consistency. 

A number of methods for dry- 
{ng this new type of sludge were 
tried with indifferent success. 
One of the first was 40 pour the wet 
sludge onto sand filter beds, allow the 
‘water to drain off, and then’ collect the 


sludge layer for final drying in an ordinary 
rotary dryer 


It was found that 


‘but by eiths 
drying was still dangerously near the final 
market Value of the product. 


Details of the Salvaging Process 


‘Then the idea was hit upon of spreading 
the sludge in a thin sheet and continuously 
pressing It between heavy rollers. The ap- 
paratus designed for this process consists of 
tank into which the wet sludge flows 
through a pipe. Inside the tank is « large 
hollow cylinder, covered with a fine mesh 
wire sereen, ao arranged that the water 
drains through the mesh into the center 
and then flows off at one end of the tank, 
while the sludge collects on the screen and is 
carried up and under a heavy roller on top. 
‘This top roll presses the sludge, picks it off 
the larger roll, and carries it up and over, 
where it is scraped off by contact with a 
beveled board. 

‘The sludge removed in this way is col- 
lected and finally dried in direct heat dry- 
ers. A large machine constructed along 
similar lines is now being installed to de- 

ter continuously all the sludge that 
comes from this plant. Data obtained from 
the teats indicate that the drying costs will 
bbe reduced from nearly $40 a ton, where the 
sulphur-dioxide gas process is not used, to 
about $3.4 ton. 

‘The importance of the process lies not so 
much in the immediate benefit to the city 
‘of Houston, but in the probability that 
many other American communities will 
adopt the plan. Already four large acti- 


Wer SLUDGE, 


ply, whieh now is spread out on the floor of 
the sea, may be realized from the fact that 
activated sludge contains about six per cent 
ammonia, Organic ammonia of this type, 
when placed in the soil, is converted into 
nitrogen, one of the mont important and 
the hardest to procure of the essential plant 
foods. Our present supply of fertilizer 
nitrates comes chiefly from Chile, where 
there are large natural deposits.’ Some 
‘800,000 tons are imported each year, with a 
purity averaging about 60 per cont. 

‘The fertilizing value of activated sludge, 
however, goes beyond the figures already 
quoted.’ In the first place, the organic 
matter that largely composes the sludge 
slowly decomposes in the soil and adds 
further plant food value, in about the same 

ion that plant growth withdraws 

it, Secondly, while Chilean nitrates are 

readily soluble in water and are 

likely to be partially washed away by heavy 

rains before they can become effective, the 

organic ammonia unites chemically with the 

‘soll and is held in stable form until with- 
drawn by plant growth. 


Lost Soil Values Are Restored 


The most forceful argument in favor of 
the Houston type of sewage disposal plant, 
perhaps, is that it offers the only system at 
Present that recovers the values contained 
in sewage in a commercially salable form. 
It has been realized for a long time that 
sewage contains a large part of the very soil 
‘values removed from the land with each 
‘crop that is harvested, and that quite aside 
from the monetary value of these products, 
they ought to be returned to the soil. 
‘The activated sludge process, because of 
its sanitary features, has attracted wide 
attention in recent years, and now that the 
final objection appears to have been re- 


Pasadena city farm, the use of 
‘sewage as fertilizer has doubled 
the production of orange trees 
and has resulted in immense 
yields of potatoes and corn, 

‘The city recently voted a bond 
issue of $325,000 to complete the 
most modern activated sludge 
plant that science has devised, 
‘This sum will provide for the 
construction of sufficient unita to 
take care of 7,000,000 gallons 
of sewage. At present about 
3,000,000 gallons of sewage n day 
are entering two tanks on the 
city farm, 

‘The potential value of 1,000,- 
000 gallons of sewage as dis- 
posed through the activated 
‘ludge process is given by Super~ 
intendent Bougher as follows 

“Fertilizer from sludge, 1.5, 
tons from 1,000,000 gallons, 8.5 
per cent nitrogen: value, $26, 

“Water at agricultural rates, 
three acre feet from 1,000,000 
gallons at $6 the acre foot; 
value $18, Total value, $43. 

Figuring the probable volume of #0. 
coming into the Pasadena farm when tl 
new tanks are completed at 5,000,000 gal- 
ons every 24 hours, he gives the potential 
value of municipal wastes as follo 


What Pasadena Saves 


“A total of 7.5 tons of dried organic 
sludge a day, or 2700 tona n year in round 
‘numbers, with a market value of $25.a ton 
figured on nitrogen content, represents an 
annual value of $67,500. 

‘our hundred inches of water valued 
fat one cent an inch an hour, amounts to 
396 a day, or a total water value for the 
year of $35,000. This gives a grand total 
Potential return from 5,000,000 gallons of 
sewage a day of $102,500 a year. 

“The total cost of hundling the water and 
drying the sludge would be about $167 a 
day, oF $60,955 0 year. ‘The annual net 
revenue from the sewage would, therefore, 
bbe $41,548." 

‘The success of Houston's new process and 
Pasadena’s city farm in transforming the 
city’s waste from destructive loss’ into 
‘actual profit, merely indicates the possibili- 
ties that are open to other cities in advan- 
tageously solving one of the nation's most 
pressing problems. 

It is not anticipated that activated 
sludge fertilizer will entirely replace Chilean 
nitrates. tis likely, instead, that the total 
‘output of each plant would be absorbed in 
the immediate vicinity, Those farmers who 
are within trucking distance of such plants 
‘will be most benefitted. In this way act 
vated sludge may be expected to beceme a 
valuable supplementary fertilizer supply, 
which, because of the increasing fertilizer 
requirements, will cause no startling reve 
olution in our imports of nitrates, 
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A Vanity Searchlight 


In the glow of the tiny 
nity case searchlight 
shown above, a woman ean 
powder her none even inthe / 
Barkest taxicab or theater 
The light bs connected with | 
‘spring ewiteh in the bor | 
Tid "and: goes on astoovat 
cally whenever the care is 
opened. Tt is sulfciently 
& Driians to ‘uta 
fice of the ower, 
fumbling for keys 0 


Truck Wrecks Building 


One “ick from a five-ton truck 
Knocked a building into this fat 
tened mas of splintered ‘timbers, 
‘The structure wan Used 

for the United States Mi 
port Corps in the Panania Car 
Zone. One morning recently, a 


private, driving “an army truck 

Keaded ‘with coal, backed is truce 
trade at the road to 

liver cal toa sh 

‘The truck wouldn 

Asits rear end collided with the wall 


of the building, the whole structure 

collapsed. - The impact of five tons 

wved in the four walls, and the Foot 
tumbling after 


thee fourths of mile to 
get the mail in a 
‘dent 
farm 
been Broken to 
togive the animal exereic, 

His owner recently rode 
the bull 26 ylles in 4) 
hours, and the anisal ap= 
peared to enjoy the trot as 
Ich as his rider. 

‘The bull ls growing big 
‘and powerful ae.a result of 
the exercise, and constant 
handling keepa him gen 
tle. The saddle rnethod, 
it ie reported, is more 
effective than butting 


World’s Largest Skull 


The largest sleull in the world, 
four feet high, stands in the Unit 
States Army” medical ‘miseurn at 


Washington, D.C. It isn't a real 
Stal, of cote, but an exaggerated 
[niution, constructed for the pur- 
pose of ‘anatomical study. Since 
The human. seul ie about one 
a feventh the height ef the body, 
blocks, trends, and other fan with a skull of the size shown 
expedients for exercising How Farmers Work on Stilts ‘below would have to be 28 feet tall 


stock 


playthings in the British 
fog the trellis of string 
pen which the vines 
Ghmib, one worker 
Stilts con do at 
much at six working 
From stepladders 
Strangely enoueh, stilts 
fare cred almost solely 
by farmers tbo coe 
fom’ the county of 
Kent, in England. 
The worker's feet ar 
strapped im shoes 3 
sched. to the restr, 


fend the top ends of 
the stilts are securely 
fastened by a 

that passes around his 
woist, If he loses 
Tis balance he is lely 
tohave a bad tumble 
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Automatic Pilot Controls Advertising Balloon 


MALL balloons, each 
equipped with a devic 
for dropping sheots of paper 
over the countryside, and 
controlled by automatic 
pilots that throw out ballast 
in the form of printed mat- 
ter whenever the balloon: 
start to descend, may soon 
bbe used in political and 
vertising campaigns. 
mechanism is the invention 
at R. C, Pierce, of New 
York City, n former captain 
United States Army 
The automatic piloting | 
and distributing davice Is 
interfunetioning, ‘The pilot 
consists of a tight ease eon: 
taining small gas holder. 
‘An inerease in atmospheric 
pressure ws the balloon 
descends, forces down a ball 
fn the gas holder, closing an 
electric cireuit and throw- 


ing in a dluteh, ‘This cluteh 
ceatses a ballast shaft carry 
ing printed matter to rotate 
fone’ revolution, releasing 
Sufficient ballast to check 
the descent. At the same 
time the electrical contuet 
‘opens a magnetic valve and 
restores the pressure equilib 
ium within the automatic 
pilot 

Tneluded in the box that 
+ contains the automatic pilot 
4 isthe distributing mechan- 
% _ismloaded with 80 pounds of 
printed matter and attacl 
to 0 00-foot cord hanging 
from the balloon by friction 
rollers, which grip tbe cord. 
‘At the start, the box ls 
‘within a fow inches of the 
balloon. “After release, it 
constantly travela down the 
rope by the influence ofits 
fown weight. ‘The rate of 
‘descent along the cord is 
controlled by small cen- 
‘rifugal governor connected 
with the rollers 

‘Turning with the rollers 
are shafts, ‘headed. right 
find left, on whteh is hung 
the material to be distrib 
ted. Rotation of 
shafts eauses the paper 
{eed off the ends and down 
through slots in the bottom 
at the device at the rate of 
20-a minute. 

‘To distribute a full loud 
of propaganda and bring the 
vice ta the end of the suse 
Pension cord, takes about 
fight hours. "‘The distance 


‘tutomatie pilot 
Ghecks the ballean's descent. when necessary by throwing 


neat pao Cais covered depondson the wind, 
Brush Fences we Pissded River Reenforce Its Own Banks 


floods, in 
land, 


stead of tearing away fertile fart 
‘silt nocumulator” has been dev 
-y F. Kellner, of Silver Lake, Ki 
is of the device fa series of three 
logged! frames, each made by fastening 
fron poles toguther with wire rope, ‘The li 
ends of the poles ure anchored as f 
possible to the tiv ie by stones ani 
stakes. 
Wires connecting the frames are then 
{in with masses of twigs and brashw 


The 
résistance of this mass of material, while not 


it 


great enough to cause the flood to w 


Fiver piles up aile along 
Construction of the accumulator 
shown at the left 


ufficient to obstruct the current 
reduce its speed. During the 
‘and as the rate 
of flow is reduced, the river drops heavier 
partie 

Afte a mass 
of sand and ally’ be found ii 
place of the flimsy brushwood obstruction, 
providing additional protection for the 
river bank in the future 
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Germans Prove Value of “Brown Coal” as Fuel 


FORCED under the terms of the Reparations 7 
‘Committee to export a large proportion of 


her coal production, Germany is using lignite, 
peat, and “brown coal,” as fuels for her indus 
fries, Her success raises a question as to the 
value of billions of tons of these materials in 
the United States. They. 
may form a future fuel 
Terauree should our biti~ 9 
tainous coal supplies ul- 
timately give out 
Peat is dug from open 
pits and molded into bei 
{tuettes, which vendors In 
German cities sell by the 
Piece from packs earried 
fn thelr backs. "For in- 
‘lstrial use, brown eoal is 
treated by charting proc- DE eee 
fn that makes ft almost pest, lying in deserted moorland, is “mined!” shovels travel 
US atarer scene "4 ict‘ which earvien the fuel to waiting ears 
‘Although it will. be 
many years before Amer- 
{ea extisusts the 1500 bile 
lion tons of bituminous 
atl unmined, the 
Unitod Staten: Bureau of 
Mines has perfected a 
process that’ will make 


‘our tremendous lignite deposits, estimated 
‘at 2000 billion tons, commercially impor- 
tant should the price of bituminous coal 
increase. 

Lignite isan imperfectly carbonized 
coal, which still shows the structure of 
the prehistoric wood and vegetation from 
which it is derived, and which has not 
been subject to the extremes of pressure 
and heat necessary to convert it into com 
pletely carbonized coal. It contains be- 
tween 35 and 70 per cent of carbon in the 
raw state, 

By removing the moisture and a eon~ 
siderable proportion of the volatile mat~ 
ter in retorts, the Bureau of Mines obtain 
a charred residue that possesses a heating 
value and a chemical analysis almost 
Identical with that of anthracite coal. 

‘The char is recovered from the retorts 
Portions {in pieces about the size of shelled corn, 
abituminows which can be used direetly as steaming 

— coal or molded into briquettes. About 

10 per cent of binding matter is required, 
‘The Snal product ean be handled and stored like coal, and 
will stand weather conditions in storage fully as well. 

Limite and brown coal deposits exist in the United States 


{in a broad belt several hundred miles wide and extending in 

2 northeasterly direetion from Texas almost to Ohio. ‘There 

‘is another bed underlying the Dakotas and Montana and a 
oar interesting method ef ssining “brown onal.” third in_Alasica. Smaller deposits are scattered all over the 
betow sen level, n being literally sliced te pieces for fost United States. 


How Camera Lenses Are Sawed from Glass and Molded 


QTBEL saws are used to cut slabs of ternal strains, the temperature during the into a die and a hydraulic plunger presses 
optical glass into the small cubes used process must be controlled to fractions of it into the approximate shape of the finished 
to make camera lenses, Thesaws consist of | degree. Tens. The "rough" is allowed to cool very 
thin rotating steel disks with smooth edges. The partially melted glass is next dropped slowly, and is tested for flaws before going 
Diamond dust in eutting to the grinding room. 
‘il is smeared on the Here. the glass blank 
edges, which then grind is shaped to the exact 
their’ way: through the contour of the grinding 
slab: and divide it into shell, 
regular blocks. Coarse emery is, used 
‘The blocks go to a gas the approximate 
furnace, where they are ‘ed, then 
placed in small crucibles fine emery with’ more 
and heated to the soft accurate tools, and 
ness required for mold finally the glass is’ pol- 
ing.“ Constant. super- jshed with wax. and 
Vision is required, and rouge until the Tens will 
fit into a master gage 
with absolute precision, 
‘Throughout the proc- 
as of lens-making com- 
plicated mathematical 
Computations and work 
manship of the first order 
fare necessary. 


dow in the center is hung. 
before the furnace door 
to protect the operator's 
face from the heat. 
‘That the finished glass 
may be free from in- 


Stepladder Unfolds to Reach 
Top Branches 


A NEWLY invented stepladder that can 
he converted into a straight ladder 15 
{feet high is now being used increasingly by 
fruit ranchers in the West. ‘The device is 
‘especially useful in the orange groves, since 
it ean be used as a stepladder when picking 
the fruit from the lower branches, or as a 
common straight ladder when harvesting 
at the top of the tree. The change ean be 
made easily and quickly, 

‘The Indder is hinged at the center, 
‘Swung into alinement, the two sections are 
‘Secured firmly by a rod that hooks from 
fone section to the top step of the other. 
‘The patent is held by Littleton A. Boyd, of 
biopolis, Minois, 


Iron from Magnetic Sand 


MAGNETIC sand may be converted 
into pig iron by a new Japanese proc- 
‘ess in whieh the iron sand is combined 
‘with coke to form ferro-coke, from which 
fron is readily extracted. Japan has little 
‘oF no iron in any form that ean be easily 
mined, but magnetic sand is abundant 
‘throughout the empire 
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Carves Iron Rosebush 
with Acetylene Torch 


AN IRON rosebush, blosomsandall, made 
‘of metal shaped and welded entirely 
with an oxyacetylene flame has just been 
completed in Philadelphia by Steven 
Gavoorin and is being exhibited to demon- 
strate the possibilities of modern welding. 
Even the wrinkles on the leaves and thorns 
‘on the stems have bean imitated in a man- 


“The stems hare oven thelr thorns of metal 
“haped by tame’ 


ner astonishingly lifelike for so stiff and 
intractable a medium as iron. 

‘The details were worked into the leaves 
by a hammer: but the blosoms and all the 
cutting, shaping, and joining were accom- 
plished with the oxyacetylene torch. 


| Double Approach Improves Your Hilltop Home 
— 1 


UNUSUAL effects in landscape dec- 
oration have been obtained for a 
| Catifornia hilitop house by a double ap- 

proach. The front yard is terraced, with 
| four rises in all. On each of these are 

two series of steps, one on each side of 
the lot, 

From the top of the bottom flight of 
steps to the bottom of the second fight 


is a six-foot conerete walk. Identical 
concrete work is continued to the tops 
‘of the third flight, from which point the 
walk continues to the center and unites. 
A single flight of steps leads from this 
point to the porch. 

‘The effect concentrates the attention 
‘on the ground floor pergola, whic! 
the feature of the architectural scheme. 


Motor Coils Vacuumized in 
Dipping Tank 


THE slectrie motor or dynamo comes to 
arief if anything goes wrong with the 
cotton insulation of the strands of wire in 
tthe coils. Compressed air is now utilized 
for taking every bubble of air from these 
cotton wrappings before the coils are im- 
Pregnated with an asphaltic mixture. 

The taped coils are lowered into the im- 
pregnating tank, and sealed shut. A 
‘vacuum pump is started, and simultane- 
‘ously an enveloping steam jacket begins to 
heat the tank. ‘Thus the coils are dried and 
‘vacuumized at the same time. ‘The vacuum 
is gradually increased until it reaches a 
point suitable for the size of the coil, and 
then is maintained from three to six hours, 
after which a by-pass valve is opened and 
tthe asphaltic mixture introduced. 


Die in File Handle Cuts 
Thread on Tool-Tangs 


A new bundle for tes or other tools 
rth aquare tanga, the handle it acrewed 

on the ta nets of the fact at the 

fang its ‘har no 

threads A. thread on 

theinide ofthe hande[ 

tein an a dle, cutting 

fis ows thresd on the 

coraars of to tag 

Ae che tang 1 
tapered, screwing it 
Into the henaleapplia 
Seat pews thst | 
txpands the thread and | 
focke ‘the tool rmily 
into pace. 

"The construction of 
the dletiend is most _| 
Intersting. Ie consists 
of a close-wound | 

| 


= 


spring of one-sixtoenth- 
inch square section, 

wound so that the | 
spring forms a thread. 

Outside the spring are two semicircular 
‘metal containers that fit in the hole in the 
handle, A heavy steel ferrule goes over all. 
‘When the handle is eerewed on the tang, the 
spring is expanded against the semicircular 
members, which in turn press against the 
wood. The ferrule prevents splitting, 0 
that as the handle is screwed in, all the 
elements are jammed together tightly. 


EXPERIMENTS have proved that it is pos- 
sible to change the color of certain pre- 
cious stones by the action of radium. 
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Huge Range Finder “Spots” Objects at 22 Miles 


GIGANTIC rate will be the result. 
range finder 100 ‘Two. mirrors, one 
feet long, recently in each end of the 


tube, reflect a double 
‘image on the object 
‘glass, and the ob- 
server moves the 
muth wheels until 
these coincide. ‘The 
range is then read 
directiy from a scale 
fon the wheels. By 
bringing the images 
together, the angles 
made by tines of sight 
converging, from t} 
ends of the instru- 
ment upon the object 
are determined, ‘This solves the triangle, 
and to save time in giving the range, the 
angle is expressed in terms of distance, 


constructed in Eng- 
land, will accurately 
judge the distance of 
‘any object up to 22 
miles away. It con- 
sists of a long tube 
ke a double hort 
zontal telescope, 
which swings on & 
circular track to faco 
in any direction. The 
instrument will be 
used for coust defence. 
‘The operation of 
range finder is based 
‘on the automatic solution of a right-angled 
‘triangle—instantaneous surveying in which 
tthe distance required is the height of a tri- 


‘The new range finder, « double ‘consists of a tube 100 feet long 
fvinging on'm circular track 

angle of which the baseline, represented by 
the length of the instrument, is known. 
‘The longer the baseline, the more accu 


What Do You Want to Know’ 
Ask Us About Your Radio Problems 


Hydrogen the Best Lifter 
Which ges has the greatest lifting 


1 2eoen i the abet ae now and 
tna firelore the gredent iting power. 


Liquid Air Refrigeration 


Why has not Hgul 
forse ena taeans't 


ment, et 
fPeatomobilnt 
‘The Hi 
lot. publ 
Chainer of Commerce, 360 Madison Ave, 
New Vork City, containa complete informa: 
thn onthe abe subjects ad lv inches 
Information regarding any talk. we shall be 
sid to give you such information. 


Best Position for Aerial 


In erecting = one-wire aerial, what 
ia the ‘best "position af "the serial in 
‘Order to get best results? 

“The length of the acrial should extend ia 
the direstion of the station or stations yo 
Wwant to heat best and the lead-in should be 
{ike from the end nearest these stations, 


What the Grid Leak Does 


What is the function of the grid leak? 

te placed around the grid condenser fe 
allowe the excess negative charges stored 
{nthe yrid to Teak of after the passage of 
tach train of osilationa: 


this really be done, and if 20 what is the 
‘method used? 


The od electri endl try that wet the 

rounds is pure 

Thelted noc'eas the bottom of the butte be 

removed with the electric needle for the very 

fuficeot anon ta slam i or all practi 
poses a non-conductor of electric 


Height of Antenna 


What effect hee the height of ‘sn 
antenna “ipon ‘the ‘range et a radio 


‘Usually the 
ll be the rane. b 
Tral'casen 


the antenna, the greater 
this tae docs not aot 


Tightening the Coupling 


What is the effect of tightening the 
coupling of « loose coupler on a radio 
seater 


Te makes the receiver ve to a wide 
range of wave lengths without delicate ad: 
[istnent Of the tine Clement, arcane fe 
creases the damping. of the feceiver a 
ole Tg coupling otto ed when 
many ‘are sending on aporosimately 
fhermame wavelength, bu it (tefl when 
the chances of interference are not great. 


High Resistance in Phones 


Why are the of head tele 
phones for radio work of high resistance? 
The magnetiaing force of any current 
carrying coll depends on ‘the mamber of 
‘ampere turns, “ence. to get the loudest 
Tesoopse in tlepbone fromthe wey wea 
ibs it is necesmary to. une mass hundreds 
rns of wire and, due tothe ltd spas, 
ery small Insulated wire must be We The 
(Smaller the wire, the greater the resistance, 
‘which accounts for the fact Chat all sensitive 
Te fare ol very. high resistance 
{800 000 ohne), 


Prisoner Wearing Metal 
Boot Can't Escape 


ANGEROUS criminals, shackled with 
a metal “Oregon’” boot, have little 
chance to escape during long railway jour- 
neys. The boot, a modern adaptation of 
the old-fashioned ball and chain, consists 
of a steel framework fitting over the shoe, 
with a 60-pound collar above the ankle, 
‘The prisoner who wears it ean walk 
slowly with a fair degree of comfort, but 
should he attempt to run, or move quickly, 
heavy weight will break his leg. 


Water Filled Rollers Used 
Road Construction 


WATER ballasted rollers, iret invented 
for use in small gardens, have re- 
cently made their appearance for road con- 
struction use. In a new English model 
‘both the front and rear wheels consist of 
heavy steel tanks. By admitting the proper 
amount of water, the pressure on the road 
may be varied to a maximum of 214 tons, 
‘This enables one roller to be used for all 


kinds of material and construction. 
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New Pressure Riveter Works at Any Angle 


Other Improved Machines and Tools 
Described in Photos 


that the power Wi 
featmere a irge os 194 tock 


The latest development in. rveing mach 


In this new type of shaping saw the 
removable nde set inva frame 
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Chutes Deliver Goods in Pushbutton Store 


DEPARTMENT store without floor- 
walkers or saleswomen, and in which 
‘customers make their own transactions by 
‘a system of pushbuttons, becomes a possi- 
bility as the result of the recent invention 
of an automatic vending system for stores. 
‘The system comprises a series of bins in 
fan upstairs stockroom, where merchandise 
fis stored in compartments, and metal 
chutes connecting the bins with counters 
adjacent to the display cases on the sales 
floors. On each display case is a row of 
buttons—a button for each kind of mer- 
‘chandise—connected electrically with the 
corresponding stockbin. ‘The purchaser 
simply pushes a button to et delivery of 
‘the article desired. Payment for all arti- 
‘les received from bins is made at the eash- 
ier’s cage. 


Using the “Logarithmic Curve” 


‘An interesting feature of this system is 
the logarithmic curve" that is incor- 
porated near the base of each delivery 
Chute in order to slow up the descending 
articles to a moderate and uniform speed. 
‘unt asin the case of bicycle racers round 
ing a banked curve—the fastest moving ob- 
jects go to the highest part of the curve, 
Ineur greatest resistance, and consequently 
are slowed down as desired, 


How the auto- 
matic. vending 
system operates 


Crewless Cars to Haul Freight through Intercity Tubes 


ABTOMATICALLY controlled treight 
cars shooting through tubes under the 
Hudson River from New Jersey to Man- 
hhattan at the rate of 14 miles an hour 
fare proposed as the basic principle of the 
freight handling scheme of the Port Devel- 
‘opment Commission of New York Harbor. 

‘These cars, with solf-contained motors 
‘operated from overhead trolleys, will be 
loaded on one side of the river and started 


outward with their loads. ‘Tripping 
switches placed alongside the track will 
‘automatically hold their speed to three feet 
second until the outskirts of the yard are 
reached. Then the speed will be increased 
to 10 feet a second, and, finally, as they 
approach the mouths of the tunnel, the 
third and last tripping mechanism will 
throw the motors into high and the journey 
under the river bed will be made at th 
rate of 1200 fect a minute. Collisions wi 
be made by automatically d 
energizing a of track before and 
behind each train 

On arriving at the opposite side, other 
triggers will gradually slow down the loaded 
cears and finally bring them to. halt, apply- 
fing the brakes at a predetermined speed, 
Brakemen walking beside the cars will then 
control their movements in shunting from 


fone track to another in the terminal. 
‘To facilitate the movement of the loaded, 
ears from the incoming tracks at tt 


‘of electric elevators is planned. 
vators will drop to the lowest level, pick up 
the car and its load, and lift it to the main 
floor. The car will be pushed off the elo- 
vator and across the building to 
Jing between any 
‘The elevator scheme maj 
raffie system ineorpora 
‘The main elevator handles 


only the incoming and outgoing ears, while 

local elevator carries the ‘cars up of 
down to the desired floor. This method 
is emential beeause of the constantly ate 


riving ears and the necessity for keeping, 


the Mana 


coming cars, 


tan terminal warehouse of the sutormatic freight transfer system under the Hudson River, onded in~ 
Maru controled by tipping switches; Will'be lifted bodily to the upper Bors by cain elevator, as Mustated sbov’ 
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A Place for Other News 
Everything in d «\ of Motor World 
New Auto Body : 


new oll gage en- 
lables the Ford driver 


Which itis centered 


‘The clutch governor shown 


Whether the bearing is large of 

small, the cutting blade of this 

tool is always centered on the 
cranial 


neg SSS 


‘The fender brace for Ford cars, 
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Electric Grocery Scales 
Prevent Overweight 


ELECTRIC rocery scales that. auto- 
‘matically shut off produce falling from 
tthe bins into the seale pan when the exact 
‘weight ia reached now 
prevent the: 
weight that may rep- 
resent the entire profit, 
fon the sale. In the new 
device, the weights are 
set asin the ordinary 
but the balance, 
as it falls, closes an 
‘overhead cut-off con 
nected with the bin. 
Under each bin out- 
Jet is an electrical con- 
nection, The scale 
slides along a glass 
topped counter, “and 
when it presses against 
1a copper bus-bar run 
ning at the back of the counter, the con 
nection is closed. 


Car Ticket Holder Saves 
Commuter Worry 


How scales 
Mite eut-at 


NE of the troubles of the harassed 

commuter evaporates as soon as he 
secures a new type of holder for his ear or 
ferry tickets. At last he can buy strip 
tickets enough for a week without having 
them lost or soiled in his pocket. A single 
ticket can be pushed out by the thumb for 
the ticket taker. 


Truck Draws Power from Trolley Wire 


STORAGE bat- 

tery truck that 
draws its motive 
Power from a trolley 
wire has been de 
veloped by a street 
car company in 
England. 

In making long 
hhauls into the coun- 
try it was found 
that the ordinary 
‘capacity of the bat- 
tery was insufficient. 
Now each truck car- 
ries two poles with 
contacts on the 
ends. One pole 
grasps the trolley 
wire and the other 
slides along the rail 
thus completing the 
circuit. 

‘The charging cur~ 
rent from the trolley 
is greater than that 
demanded by the 
truck, so that when 
it is esired to de- 
tour to make de 
liveries the poles are 


lifted in and. the 
truck is driven from 
the current stored in 
the batteries, This current is sufficient for 
run of from 10 to18 miles. Another ad- 
vantage of this lorry is that it can make 


Sound Amplifier for Deaf Is 
Hidden in Cane 


N EXTREMELY sensitive phone re- 
ceiver hidden away in the knob of a 
walking stick is one of the latest sound 
amplifiers for the use of the deaf. The 
‘coils for tuning in the sounds and adjust- 
ing their intensity are stored in the stock 
‘of the cane along with the batteries for 
‘operating the amplifiers. 
In designing the amplifiers, Maximillian 
‘Weil, the inventor, employed a principle 
similar to that of radio loudspeakers. 


Old Floor Is Gold Mine 


FOR 2 cheap pine floor laid 10 years ago 
in his repair department, a Detroit 
jeweler was recently paid $1000 by a New 
York refining firm on the assumption that 
the floor contains at least this amount in 
gold sweepings. 


“The truck carries one pole 
‘and another that slides along the track, 


that reaches to the trolley wire 


short detours in congested districts or pass 
around stalled trolley cars. It is equipped 
with solid rubber tires, 


Steam Chopper Mangles 
Tough Redwood Bark 


BECAUSE redwood bark, used in making 

certain kinds of paper pulp, it so tough 
that it cannot be sawed, a San Francisco 
company has devised a steam operated 
chopper that effectually mangles the bark 
fibers into shreds. 

‘The chopper consists of two axes placed 
at right angles to each other. The oper= 
ator controls the up and down movements 
of the chopper as well as its rotating mo- 
tion that changes the striking position of 
the blades. 

Redwood bark is practically fire, acid, 
and rot proof, and nearly destruction proof. 
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Cranes Wreck Transmission Towers in Tests 


ELIBERATELY pulling down 

electric transmission towers by 
means of a gigantic crane, engineers 
fof the Canadian Bridge Company 
are now able to calculate the 
strength of these structures within 
five per cent of accuracy. 

In the past such towers were 
known as “indeterminate” struc- 
tures—that is, it was considered 
impossible calculate — their 
strength as the strength of a bridge 
is calculated. In consequence, 
they were built far stronger than 
was necessary, 


Tremendous Strains Applied 


The new pulling down tests are 
continued until the steel towers 
break, although this may require 
more ‘than twice their guaranteed 
Jond, Some of these towers are 80 
feet high, and designed to resist a 
strain of 30 tons. 

For the purposes of the tests, the 
towers are erected on the testing 
ground. “Where the wires would be 
attached in actual service, cables 
are secured to the tower and led to 
a 40-ton traveling erane, ‘The 
strain is applied slowly, and the 
force exerted is measured by dyna~ 
mometers to determine the tension 
at which the first signs of failure 
‘occur, and later, the point at which 
the framework of the tower actually 
bends or breaks. 

‘The attachment of the weights 
and cables for these tests Is rather 


“TOTEM poles carved by Alaskan Indians 
‘are copyrighted—not by law, of course, 
but by tribal custom that decrees that any 
man who copies the figures on the totem 
of another, even in the smallest detail, shall 
be severely punished. 

Practically every totem pole in Alaska 


iE 


tame 
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symbol represented by the: 
ven, yet these birds are never exactly 
ted. It is this unwritten law that 
accounts for the wide diversity of the poles 
and the originality of their design, 

Only one Indian able to carve an elabo- 
rate totem remains, it is said; and in conse- 
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quence the history of the tribes is no longer 
being “written” in this strange way. The 
poles served a double purpose—as grave- 
‘stones and as historical records of a tribe, 
family, or individual, ‘The taller poles 
often recorded marriages and other impor- 
tant events for several generations. They 
‘were epitaphs in wood, prepared during the 
individual’ lifetime. 

Because of the general decline in the ob- 
servance of native customs throughout 
Alaska, totem poles are no longer erected 
‘and the severe weather of the Far North is 
rapidly destroying the few that remain. 

The weird combination of birds and 
beasts always seen on these monuments is 
due to the fact that every Indian selected a 
certain animal as his “totem” or guardian. 
This animal, which might be a raven, 
eagle, hawk, or bear, he never killed nor 
fate; and in return he expected the creature 
to protect him from danger. 


Significance of Eagle and Raven 


‘The explanation of the constant repe- 
tition of the eagle and raven on the poles is 
that although there are 12 tribes of Alaskan 

1ns, there are only two “families""—the 
ag Tt was an ironclad 
rule that the father of every family must 
Delong to one of these clans, and the mother 
to. the other. Though no relationship 
might exist, all “Eagles” wore brothe 
Every marriage was recorded by carving 
the clan sign of the mother on the pole. 
‘All the other personal carvings, recording 
‘a successful hunt or a prosperous year, 
‘were grouped around this sign. 
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The Truth about Lightning 


What We Have Learned about Its 
Power and Pranks 
By Dr. Charles P. Steinmetz 
Chief Consulting Engineer, General Electric Co. 


LIGHTNING this summer jis more interesting than ever 
to some million and a half Americans who own radio 


Steinmetz—the creator of artificial lightning, the modern 
Jove who handles thunderbolts of his own making—to explain 
just what lightning is, how it acts, and the best methods of 
protecting the radio outfit from its prank: 


IGHTNING has 


‘always been the = the 
moat mysterious 2 , these, usually occur 
most terrifying of , between clouds. 


all phenomena of na- 
ture, Benjamin Frank- 
in solved the mystery 
by bringing the light 
ning down. from the 
clouds in his kite ex 
iment, demonstrat- 
ing that lightning is 
discharge of electricity. 
like that in our electric 
machines, only vastly 
‘more powerful. 
Contrary to the gen 
feral opinion, a light 
ning flash between the 
clouds and the earth is, 
‘8 comparatively rare 
occurrence; by far the 
greater number of 
flashes take place be 
‘tween one cloud and 
jother. For this rea 


fare dark — sometimes 
black—shading off to 
lighter portions. ‘The 
dark sections appear 
darker than the rest be- 
‘cause they contain 
more moisture. Hence 
they contain a greater 
amount of electricity 
than the lighter por- 
tions and are under 
heavier electric pres 
‘sure or voltage. ‘These 
clouds are the ones that 
contain the multitude 
of small drops with 
their high tension elec- 


‘on the opportunities 
of studying the phe- 
nomena are few in 


Frot ‘a iis tricity that ultimately 
tration ‘tthe actin | From Drope of Vapor pes Hishtning Flash | siljump. fom ont 
struetion so frequently pictorially above, begins with the the combined of the tiny with a brilliant, awe- 
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fully and explain the the earth by the de- 
electrical phenomena of the thunder charge, due to the clectric field of the earth. scending collection of raindrops until it 
storm. Now we can calculate the voltage When, then, hundreds and thousands of comes near enough to the earth to break 
and the energy of the lightning flash, and minute drops conglomerate to a large down the resistance of the air. ‘The speed 
finally we have been able to reproduce raindrop, the minute charges of all the of the electricity is, of course, infinitely 
lightning experimentally in our laboratory. small drops collect on the one large drop. greater than that of the falling raindrops, 
‘Where does the electricity of the thunder But the eapacity of the large drop is very which arrive an appreciable length of time 
cloud come from, and what causes it to rise much smaller than the capacity of all the after the flash of lightning. 
to enormous values? Incandescent bodies, small drops together, and the electricity on ‘There are really three things that make 
like the sun, continuously send out negative the large drop thus is crowded together; up the lightning flash: the voltage of the 
electricity, land s0 become positively elee- that is, under higher pressure. By con- thunder cloud, the current in the discharge, 
trified. In contrast with them, dark bodies glomeration of many small moisture par- and the length of time of the discharge. All 
like the earth become negatively charged. ticles into one large raindrop, the voltage of these three quantities multiplied to- 
‘The water vapors, condensing as rises until it reaches values ‘sufficient to gether give the amount of energy. 
in the clouds, therefore have a small electric jump through space as lightning flash. Experience shows that on low-voltage 
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electric circuits the effects of lightning are 
irresistible, while very high voltage lines, 
ssuch as those of 100,000 volts and more 
that are now transmitting current over the 
‘country, possess an appreciable immunity. 
from lightning interference. From the 
‘known insulation of these circuits scientists 
hhave figured that the amount of electric 
ressure in a lightning flash is in the mag- 
nitude of 50,000,000 volts. 

To estimate accurately the current or 
‘number of amperes in a flash is much more 
difficult; for we must know the conductiv- 
ity of the air in the path of the discharge 
and the diameter of the bolt, Neither of 
these factors is known, but by: choosing a 
reasonable figure for each, we find that the 
ccurrent:in a flash should amount to thou- 
sands of amperes—perhaps 10,000 more or 
less—with a duration probably of about 
.0001 seconds. 


The Eye Remembers 


It is an interesting fact that while a 
lightning flash in reality travels too fast for 
the eye to perceive its trail, all of us have 
1 vivid image of the flash when it occurs. 
‘This is due to the persistence of vision of 
the eye. Any image that the eye sees, It 
retains for about one tenth of a second. 
‘Thus no matter how rapid the flash may 
be, the eye gives it the same duration. 
‘Shrewd individuals are always interested 
in figuring out what they believe to be a 
tremendous amount of power that goes to 
waste in lightning flashes. As a matter of 
fact, all the energy in any of the terrific 
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cross country transmission lines are 


‘easy targets for lightning, elaborate equipment is used for 
protection. White cylinders in the equipment above 


the let 
‘separated. by thin layers of 
‘A thin file: produced on 
imicals prevents passage of low potential 
ough the transmission line, but allows 
0 the ground, 
ures at the right house the newly developed, 
‘A thin insulating flm of special varnish 
mon variety of current, but lightning and 
‘through to the ground, 
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How Science Measures the Energy in a Thunderbolt 


THUNDER 
fos 


flash, representing enough energy 
to light a house for 10 years, is the value 
set upon a lightning storm by a British 
physicist, who obtained his figures from 
actual experiments conducted with appa 


ratus of his own design. His estimate is in 
sharp contrast to that of Doctor Steinmetz. 

In investigating the current flow from 
lightning discharges, the physicist, C. T. R. 
Wilson, erected a pole in an open space 
near his laboratory and on the top of the 
pole placed a metal ball the measurements 
of which were accurately known. The ball 
was connected with a sensitive indicating 
device called an “electrometer.” It con- 
‘sists of four fixed metal quadrants, arranged 
like a four-leaf clover, and an aluminum 
vane shaped like a two-bladed airplane 
propeller, which is suspended underneath 
the quadrants by a thin fiber. Opposite 
quadrants are connected electrically, form- 
ing two pairs, one of which is connected 
‘with the source of electricity—in this case 


the metal ball—and the other with the 
ground. A small mirror attached to 
the fiber of the swinging vano completes 
the apparatus, 

Normally the aluminum vane hangs 
between the pairs of quadrants, but if a 
charge of electricity, no matter how 
‘small, is conducted to the proper pair of 
‘quadrants, the vane swings to one side, 
‘The amount of the swing will depend on 
the intensity of the charge, Finally, if 
a beam of light is directed to the swing- 
ing mirror at an angle, the reflected 
beam will change its direction when the 
mirror moves. The latitude of the beam 
can be recorded by focusing it on a 
strip of moving photographic paper. 


The Energy of a Flash 


‘The amount of energy in a flash was 
computed by measuring its distance 
away, the height of the initially charged 
cloud, and the change in the electrical | 
field of the electrometer. Distance was _| 
easily determined by the interval be- | 
tween the lightning flash and the thun- 
der peal, while the height of the cloud 
‘was computed by trigonometric means. 

‘Professor Wilson computed the flow of 
‘energy in the average flash as 20 cou- 
lombs: the familiar 25-watt tungsten 
filament lamp passes 20 coulombs of 
current in 14 minutes. 

Using figures obtained from the experi« 
ments with the metal ball and electro 
meter, the voltage of lightning flash 
‘was estimated at one billion volts. On. 
‘this basis the total energy in a single dis- 
‘charge would be 3700 horsepower hours, 
‘or sufficient to lift 550 tons to a distance 
of 134 miles above the earth's surface, 
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“ALL the energy in any of the terrific storms to which certain parts of the 
country are annually subjected would barely light a small community for 
an evening. A flash is worth about 70 cents. 


‘Dr. Cuartes P. Sremerz. 


storms to which certain parts of the country 
fare annually subjected would barely light 
‘a small community for an evening. 

If we assume that the voltage of a 
Uightning flash is 50,000,000, the current 
‘about 10,000 amperes, and that the flash 
Insts one’ 10 thousandth of a second, the 
energy would be equal to 18 horsepower, 
worth about 70 cents at the current rate 
of 5 cents a kilowatt hour, 

‘The light from a lightning flash is start- 
ing, almost terrifying, at close range, but 
‘when resolved into actual figures it ia not 
80 imposing. The illumination from a 
flash is equal to about one foot candle 
power, ‘This is the equivalent of the light 
from an ordinary candle held a foot away 
from the object to be illuminated. Tt has 
been frequently noted that a room illu- 
minated to this intensity ia not materially 
brightened by an outside lightning flash, 
‘which leads us to believe that the unit of 
ilumination in both instances is about the 
same. 


Reducing a Flash to Figures 


If we now assume that the flash lights 

up an area of two miles square or 100,000,- 
10 square feet, then the total light becomes, 
juivalent to 100,000,000 foot candles. 
Just at present, because of the wide in- 

terest in radio affecting every homestea: 


of lightning protection is fn! 
‘every one’s mind. Radio sets may be pro- 
tected to the last degree with approved 
lightning arresters, but even so, there is no 
surety that the lightning discharge will 
follow the path laid out for it. Lightning 
{isindependent. In many instances of direct 
hits the bolt has seemed to abhor the most 
natural means of ingress and exit and to 
have followed devious paths. 

‘Two years ago when my camp on the 
Mohawk River, near Schenectady, N. Y., 


WITCHING engines with automo- 
bile motors and locomotive type 
transmissions, recently put in operation 
{in the yards and shops of the Pacific 
Electric Railway Co,, of Torrance, 
| | Calif, have proved cheaper than stea 
Each of the novel engines is 22 feet long, 
weighs 22,000 pounds, and has a tractive 
pull of 1000 pounds, 


Assix-eylinder auto engine of 70 horse- 
power is the source af power. A frietion 
disk clutch is employed, but from this 


point on the driving mechanism 


Auto Motor Drives Switching Engine | 
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exactly similar to that of a steam engine- 
‘The power shaft leads to a jack shaft 
‘ending in a crank and pin, to which con- 
necting rods are fixed to transmit the 
power to the driving wheels. The 
speeds are five and 10 miles an hour. 


tee tae 


‘How an automobile type power unit is combined with locomotive type driving 
‘mechanism in the new switching engine. Inset shows the engine at work 
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‘was struck by lightning, the peculiar antic 
of the discharge were everywhere evident. 
‘The bolt first hit a tree overhanging the 
camp, then leaped a gap to the camp, 
‘where it divided. One portion went to the 
ground through a post, from which large 
splinters were torn. ‘The other branch 
shattered a window, entered on the camp’ 
lightning circuit and there produced an 
escillation, destroying some of the lamps 
while leaving others located between them 
untouched. The bolt then branched 

ttering and splintering several 
posts, a screen door, a bed, and a looking 
glass. The fragments of glass were scat~ 
tered widely about the room. 


How to Protect Yourself 


‘The radio enthusiast ean best protect 
himself, his home and his outfit from 
lightning by disconnecting the outfit during 
‘showers and arranging the ground wire 80 
that it leads in as nearly a direct line as 
possible (rom aerial to ground. ‘This layout 
would take care of any small charges in- 
duced in the antenna by local discharges, 

‘There is no telling what pranks lightning 
will play on an aerial if it hits the aerial 
directly, but ax this will occur but ine 
frequently and perhaps not at all through- 
out the country, it is not a possibility to 
worry over. 


Are Most of Our Ills 
Caused by “Nerves”? 


F IT is true that at least 75 per cent of 
all the persons who apply to physicians 
are nervous patients, as has been asserted 
by many competent’ authorities, "Outwit- 
ting Our Nerves," a new book by Josephine 
A. Jackson, M.D., and Helen M. Salisbury, 
published by the ‘Century Co., New York, 
‘should reach a wide circle of readers with & 
message of hope and much sound advice 
that will aid in the restoration of health. 

‘The authors call it “A Primer of Pay- 
chotherapy,” but this characterization, 
with its suggestion of technicality, should 
not deter any one from reading it, 
The book is a sane interpretation of 
Freudian principles, free from extravagant 
‘speculation and warped conceptions and 
written in language simple, dis 
convincing, without self-conscious 
for literary effect. 

In the chapter entitled “ 
the Nerves," the authors give the following 
tersely worded summary of the subject 
under discussion 

“Disease may be caused by physical or by 
psychic forces. A ‘nervous’ disorder is 
not a physical but a psychic disense. It is 
caused not by lack of energy, but by mis- 
directed energy; not by overwork or nerve 
depletion, but by misconception, emotional 
conflict, ‘repressed instincts, and bi 
memories. Seventy-five per cent of all 
‘cases of ill health are due to psychic causes, 
to disjointed thinking rather than to a di 
jointed spine. Wherefore, let us learn to 
think right.” 

‘The author offers numerous practical, 
common sense suggestions for discovering 
the kinks in harmful thinking and for iron- 
‘ng them out. 
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Another Young Radio Wizard—Big Problems that Need Solving 


‘AJOR-GENERAL GEORGE 0. 
SQUIER, chief signal officer of the 
United States Army, apparently 
threw a monkey-wrench into the general 
machinery of radio broadcasting, 
time ago, when he gave a demonstra 
‘Washington of his “wired wireless” system, 
as applied to music transmission. His suc- 
cess immediately threw the electric light 
people into paroxysms of joy, and corre- 
spondingly caused the new radio fans a lot 
of perplexity and wonderment. 


The Romance Would Be Lost 


‘The feeling of the electric light people 
‘was well illustrated by the tenor of the 
articles in their trade publications. They 

id not hesitate to declare that the system 
would put the entire broadcasting situa 
tion into their hands, and solve the prob: 
if for broadcasting by permit- 
‘to establish a toll system, 


is the question that has 
ced the radio fan, especially 

who has invested in an 
elaborate receiving set. T have 
discussed it pretty generally with 
some of the most famous men 
identified with the development 
of radio. ‘They all seem to agree 
‘with me in the belief that the ro- 
mance of feeling about through 


crip 


‘TTP HESE dingrams explain the working of a vacuum tube 


tthe ether, picking up Pittsburgh, or Chi- 

cago, or some other station, as your fancy 

‘and skill dictate, is one of the prime attrac- 

tions of the present broadcasting system, 

‘Wired wireless broadcasting would kill this 
ef pleasure of radio. 

T have yet to meet a radio fan who is 
content to sit back and just enjoy the 
music scheduled by one particular broad- 
casting station. He wants to monkey 
around with the controls, and get a sample 
of everything that is going in the ether that 
night." He wants to try for the far-distant 
stations. When he gets one, he is tickled 
pink. Wired wireless, because it would 
Featrict us to the program from some one 
local station—an electric light generat 

tation at that! 

aT ‘would take half 

the joy out of our 

lings of radio 
venture 

‘And tha 


not 
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the negative phase of the radio wave reaches the 
WEEN the neaati 


all. How are you going to apply wired 
wireless to the rural communities? Half 
the people in this country live in rural dis- 
tricta. 

Radio's great destiny is to bring news, 
music, lectures, and every variety of 
‘entertainment and instruction to these 
rural communities, breaking down one of 
the last barriers that have kept the advan- 
tages of city life away from the country 
dweller. Wireless broadcasting will do 
this cheaply, and in fascinating fashion, 
“Wired broadcasting” could only do it 
‘great expense, 


How Wired Radio Works 


BUT what is this “wired wireless” sys. 
tem, anyway? How does it work? 
‘The answer is simple enough in its way, 
even if the invention is so marvelous as to 
deserve all the recent talk it has created. 
The system was developed by General 
‘Squier, chiefly to moet certain 
conditions that developed during 
the war. It gots its name be 
‘cause of the fact that instruments 
usually connected solely with 
‘wireless work are applied to wire 
circuits running between two 
points. By its use it is possible 
to simultaneously send upward of 
40 different telegraph messages on 
fone wire between two cities. No 
fone of these messages interferes 


‘and its parts—the filament, plate, and grid. The fila 
ment, heated by electric current from the battery, is ke a 
gun, continually bombarding the plate with little electrons, 
‘which must pass through the grid'to reach the plate. The 
{id acts as a spasmodic shield. When a radio wave in its 
Positive phase strikes the acrial, passing to the grid and 
‘making it positive, the negative electrons are allowed free 
‘course to pass through the grid tothe plate, as illustrated above 


and the grid ‘becomes negative, the effect is as if 
‘a screen were lowered between filament and plate, completely 


Cutting off the volley of negative electrons, The plate is 
‘connected through adry battery with the head phones. Every 
time the electrons are allowed to pass from flament to plate, 
they produce an impulse in the phones. Since these impultes 
sarecontrolled through the grid by the wireless waves, the sounds 
in the phone agree with those from the transmitting station 
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Three Makers of Vacuum Tube History 


First, Thomas A. Edison, while 

experimenting with an incandescent 

tlectrie Hight ‘bulb, placed a metal 

plate inside the bulb near the fla- 

nent and discovered the so-called 

"Edison effect,” later applied by 
‘thers to radio, 


with the others. Nor is this all. In ad- 
dition, several ordinary two-way telephone 
conversations can also be earried on at the 
jame time on the same wire without inter~ 
ference, while thoae 40 telegraph messages 
are being sent! Think of its commercial 
possibilities! 


Vacuum Tubes Act as Fillers 


For an explanation, we must turn again 
to the remarkable vacuum tube so familiar 
to all radio fans. As is well known now, 
the vacuum tube can be turned into an 
electrical oncillator, if it is connected with 
a circuit composed of an inductance and 


capacity. Such a circuit will generate 
electric waves of tremendously high fre- 
quency. 


Now, all that will be necemary is to 
have a'sufficient number of vacuum tubes, 
all generating waves of different frequen- 
cles, and then to superimpose these fre- 
quencies upon the single wire running be- 
tween the two cities that we wish to put 
into multiplex communication. ‘The high 


/ Neat, Prof. J, A. Flem- \ 
ing, seeking’to improve 
the. Wireless detector, 
produced the first’ vac 
thai tube, known as the 
valve,” using 
the "Edison effect™ 


frequency currents are guided along the 
surface of this wire without interfering with 
each other, in just the same manner as 
‘waves of different sizes on the ocean will 
travel over each other and yet maintain 
their individuality. 

At the receiving end there are other 
vacuum tubes, connected with circuits of 
different values in such manner that each 
will respond to certain frequencies and no 
others. In other words, each tube acts as 
a filter, straining out the different frequen- 
cies, and permitting only the one fitting 
itself to pass through to the recording de- 
vice. An elaborately complex wave, guided 
along the wire, is thus resolved into its 
component waves by vacuum tubes at the 
receiving end, each message, when sepa- 
rated from the combined jumble, being 
separately recorded. 

tis conanetion, 6, vor, Interetig 
possibility eropped up the other day. 
‘was at a dinner with Philip Berolzheimer, 
City Chamberlain of New York. During 
the evening, he asked me if it would be 
possible to broadcast orchestral or band 


s/ Finally, Dr. Lee de 
Forest added to. the 
Fleming valve a thied 
clement known ‘ss the 
“gid,” producing the 
vacutim ‘tube as itis 

in use today. 


music, and reproduce it in all of the city’s 
40 parks, so that in each park, in the open 
‘air, 10,000 people could hear it clearly and 
distinctly. 

I promptly. discussed the project with 
E. B. Craft, Chief Engineer of the Western 
Electric Company. Without any hesita 
tion, he declared the scheme would be pos 
sible, but suggested that the broadcasting 
be done over a telephone wire instead of 

iy radio. 


One Orchestra for Many Audiences 


If the system proves practicable, it 
‘means that a city might support one really 
high class orchestra, and simultaneously 
deliver its music to any number of audi- 
fences in the open alr, As a result of thes 
discussions, it is probable that in the very 
near future New York City will put auch a 
system through a series of tests, Wired 
‘municipal broadcasting of this kind, aided 
by voice amplifiers in the parks and public 
halls, would furnish music, entertainment, 
political debates, election returns, and in= 


The Armstrong Regenerative Circuit and How It Works 
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‘The most advanced stage in the development of the 


istance receiving of radio broadcasts, 


This hook 


vyacunim tube came when Maj, Edward H. Armstrong. 
discovered a means of increasing the strength of in 
coming signals without the addition of extra energy. 
By’ special hook-up, known as the Armstrong, 


Feautertive cic, ‘he has made’ posdlie fond Maj. BH. Armetrong 


up is widely known, yet it is so intricate that few 
really understand how it works. The purpose of the 
Siagram above is merely to give a simple, under 
Sandable picture of the Armatrong circuit, without 
attempting to explain the more complicated details 
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teresting civic information to the entire 
‘Population of the city. 


Light Wires as Aerial 


“Tits talk of wired wireless brings to 
‘mind the fact that recently 2 number 
of fans have been experimenting with elec- 
tric light wires for another purpose—that 
is, in place of the usual antenna. 

‘Although I advise strongly against such 
experiments, except by qualified electri- 
cal experts, I must admit that some of 
the results obtained by using the electric 
light wire as_an aerial have really been 
astounding. It has now come to the point, 
indeed, where an electric light company on 
‘Staten’ Inland, N. Y., is actually us 


customers to use the wires for this purpose, 
‘and, moreover, the company maintains & 
service department for the purpose of ad- 
vising radio fans just how to do so. 

In the first place, it is absolutely neces- 
sary to have @ condenser in this circuit, 
Brelerably variable condenser, with § 


is ax follows: An ordinary two-bladed 
Dush-in plug, such as is usually connected 
with a lamp stand, has a wire attached to 
‘one of the blades only. ‘The other end of 
this wire i connected with the fuse, and 
the fuse is connected with the condenser. 
Finally, the condenser is hooked up to the 
‘aerial terminal of the receiving set. ‘Thus 
the condenser and fuse are in series. Of 
‘course, the usual ground connection is at- 
tached to the ground terminal of the re~ 
ceiving apparatus. The plug is then 
Pushed into one of the electric light sock- 
ets, If no results are obtained, the plug 
ln removed and turned around, #0 that the 
blade with the wire attached is in a differ- 
‘ent hole from that which it first entered. 

‘Only a reliable electrician should make 
this attachment and supervise its installa- 
tion. If inexperienced amateurs begin to 
experiment with it, we are going to have 
accidents and serious fires, Touching the 
‘wires may result in a nasty shock. 


Two Sets at Once 


GPEAKING of aerials brings to mind the 
fact that practically every one (myself 
included) has persistently declared it im- 
possible to successfully operate two or 
more receiving sets on a single aerial. In 
‘a general way this is absolutely true, but 
now comes Dr. Stephen Carleton, of Flush 
ing, L. I., who reports to Popurak Science 
Mow that he to doing jut that very 

in 

‘The doctor has two regenerative recely- 
‘ers, one a honeycomb set; the other a vario- 
coupler, variometer set. His aerial con- 
sista of'a single wire 195 feet long, strung 
between two supports, and it passes through 
‘veritable maze of trees, not more than 28 
feet above the ground.’ In fact, it defies 
all rules governing aerials 

Doctor Carleton used his two sets alter- 
nately, with the same aerial and ground. 
He was in the habit of disconnecting one 
set when he used the other. Both sets 
were operating from the same storage bat- 
tery. One night, by the merest chance, he 
forgot to remove the aerial from one set, 
and connected the wire with the other. 
He had a pair of telephones joined up to 
the one he intended using, and the loud- 
speaker was attached to the other. To 
hhis amazement, he heard music in the 
phones, while the same music issued at the 
same time from the loudspeaker! 


‘This astonishing event set him to experi- 
menting. Subsequently, he tuned up to 
WVP at 1450 meters on one set, and WJZ. 
at 360 meters on the other, and received 
‘simultaneously from both. "This was fol- 


lowed by receiving simultaneously Arling- 
ton time signals direct on the honeycomb 
‘set and the re-transmission of the signals 
from WJZ on the other set. 

‘There is nothing very mysterious about 
the suecess of Doctor Carleton in having 
received stations of different wave lengths 
simultaneously on his two sets of appa- 
ratus. In fact, it is the ability of a receiv- 
ing circuit to select a certain wave length 
‘and ‘respond only to it that is the very 
‘basis of the “wired wireless” system, and 
it is this ability that has been responsible 
for the development of multiplex teleg- 
raphy and telephony by wired wireless. 


Watch Armstrong! 


'VERYBODY is wondering, these days, 
what is coming next in radio, “Wired 

wireless” is only one of many marvels that 
are turning up every mont 

With the known facts at the present 
time, we ean predict certain developments 
‘sure of realization in the near future. 
Among them is regular transatlantic radio- 
telephony, and transatlantic wireless teleg- 
raphy, at'a speed of 600 words a minute. 
Moreover, there isn't the slightest doubt 
that the disastrous effects of static will be 
completely eliminated at receiving stations. 
‘This, of course, is going to be a tremendous 
boon to the owner of a home radio set. 

But to my mind the greatest possibility 
of the future lies in the development of 
receiving equipment that will throw the 
‘outdoor serial into the discard. Radio 
frequency amplification will accomplish 
this, but radio frequency amplifieation on 
‘short wave lengths seems to be a long way 
Off. Besides, itis too costly at the present 
price of vacuum tubes. ‘The ideal set must 
be one that does not employ more than 
three tubes. I'am able to announce, how- 
ever, that auch a set is already here. How 
soon it will be ready for the market, Ido 
not know. 

tis the invention of B. H. Armstrong— 
who, as creator of the regenerative circuit, 
made possible broadcasting as we know it, 
‘The latest Armstrong achievement, I be- 
lieve, consists of a super-regenerative cir- 
cuit employing three tubes. This circuit 
is so good that with a three-foot indoor 
Joop aerial in New York City, the set will 
reproduce concerts from Pittsburgh on a 
loudspeaker! 

It is a strange coincidence that radio is 
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entirely a development of youth. Mar- 
cconi was under 20 when he produced wire 
less telegraphy. Many leaders in its de- 
velopment have been young men. E. H. 
Armstrong, the latest in the series of young, 


‘Tt might not be a bad idea, 
to point out just which niche Armatrong 
fills in the radio Hall of Fame. To do 20 
means detailing the story of the vacuum 
tube. 

‘The vacuum tube was born in the labors- 
tory of Thomas A. Edison, in the eighties. 
Edison was at the time experimenting with 
‘the incandescent electric light bulb. In 
‘one of the experiments he placed a metal 
plate inside the bulb near the filament, 
He then put a battery between this plate 
and one of the filament terminals, and 
noticed a very peculiar result. When the 
filament was burning brightly, a current 
from the extra battery passed around the 
circuit and registered on a voltmeter, de- 
spite the fact that there was no complete 
connection between the filament and the 
plate. Edison observed that when the 
filament was not burning, there was no 
ccurrent flowing in the plate circuit, This 
became known as the “Edison effect,” but 
it lay dormant for three decades because 
Edison was too busy with other things. 

‘Thirty years later Professor J, A. Flem- 
ing, in England, searching for a more effl- 
cient wireless detector, produced the first 
‘vacuum tube—the “Fleming valve,” based. 
onthe "Edinon fect." Shortly afterward 
Dr. Lee de Forest (Armstrong's late 
Stacie, sdted & third Seah backs 

"and made the vacuum tube 


Tt was at this point that Armstrong en- 
tered the field, and devised the circuit that 
‘at one stroke turned the vacuum tube into 
‘an electric oscillator. 


Inventions Needed 


JOBODY ean read about the success of 

such men as Armstrong without won- 
dering whether fame and fortune can still 
‘be won in the radio field. Are there other 
big problems that we can specifically enu- 
‘merate today, but must wait for the future 
inventor to solve? 

‘Yes, there are. There is increasing op- 
portunity, right now, for the young in- 
‘ventor to achieve fame, 

‘As I said before, radio frequency ampli- 
fication would eliminate the need of out 
door aerials. It will be successful only if 
‘we have a perfect high frequency trans- 
former. There's one opportunity. 

Another opportunity is bound up in the 
development of a filter ayatem that will 
successfully retard all extraneous currents, 
‘and permit only the signals from the sta: 
tion we desire to hear to pass through the 
receivers. 

‘Still another is a successful choke that 
‘sill hold back oscillations from the receiv- 
ing set, and prevent them from being radi- 
ated from the receiving aerial, thus inter- 
rupting other near-by receiving sets. 

‘We can do with electromagnetic waves 
just what we can do with light waver—re- 
fect them and refract them. Now, one of 
the most urgent needs in these days of con- 
gested ether is a perfect system of reflec 
tion, that will send out a train of waves 
straight to the receiving station. Just 
think what such a system would mean in 
the way of secret communication! More- 
‘over, it would reduce the amount of power 
needed in transmission. This will be the 
Prize invention of all. Who is going to be 
‘the genius to produce it? 
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Y/ i \y New and Useful Things for the Practical Man to Make 


Barrels Support Simple Boat Landing and Float 


F SIMPLE construction, this float 

combines durability, buoyancy, free- 
dom from leakage, and strength. It is also 
‘the cheapest form of float to make. 

As lightness is desirable when the float is 
hauled from the water in the fall, the entire 
framework for the deck is best made from 
sound spruce, Spikes _mi 
faaten the frame togeth 
dovetail the corners and’ mortise the ends 
fof the cross timbers into the sides. 

Common oil barrels attached with strap 
fron saddles may be used to float the deck. 
‘The barrel bungs should be plugged tightly. 
It is well to locate them so that the barrels 
‘may be pumped out from the deck in case 
of leakage, ‘Ten ordinary barrels are suffi- 

cient, even when 
the ‘platform is 
‘used by a large 
number of per= 
‘sons at one tim 

The float 
moored as show 
by means of an 
iron ring or hoop. 
‘at each corner 
facing the shore, 
‘This allows the 


Fastening the barrels 


By Stillman Taylor 


float to rise and fall with tide movements. 

‘The dock from the ahore is a simple run- 
way, supported on stone-filled cribs. These 
are made of four piles driven down and 
boxed to form a square foundation, when it 
is filled with rough stone. ‘The gang-plank 
hhas stanchions for the rope hand lines se- 
ccurely bolted through the frame. Cleats 1 
in, square are nailed at I-ft, intervals to 
prevent slipping. 

‘The gang-plank is fastened to the runway 
with heavy strap hinges and the opposite 
‘end is provided with two iron truck wheels, 


“The completed boat 
‘eagle ap pom 
the pando 


which roll on steel plates screwed to the 
platform, To protect the boats from 
chafing, the edges of the float should be 
provided with a bumper strip. ‘This may 
bbe made of old fire hose or even a piece of 
heavy, disearded rope. 


Cocoanut Shells for 


[138 surprising that vo little use is made 
of cocoanut shells for turning useful and 
ornamental objects. They are strong, not 
difficult to work and take a fine polish. 


ocomut sueuss: 


Hom and dectge BAGS 


For any one who has access to a lathe, they 
hold out many possibilities. 

Select a shell of good shape, as nearly 
cireular in section as possible, and saw off 
the top, leaving the body of the shell as 
deep as may be desired. “Mount this on a 
‘wooden faceplate, either by forcing it over 


Ornamental Turning 


‘8 tured shoulder or using a long screw. 
‘Turn off the outer surface, which is rough 
and hairy, until the hard black part is 
reached. Use tools suitable for brass. 

Finish with fine sandpaper and apply a 
little linseed oil on a rag, hard on 
tthe shell while it is revolving in the lathe. 

‘An attractive effect is obtained by 
leaving a band of the rough outer surface 
‘around the top of the cup, or whatever the 
‘object is to be. The final step is to turn the 
aahell around and face off the sawed edge, 
and, if you like, clean up the inside. ‘The 
piece sawed off the top may be fitted to the 
bottom of the main shell as a stand or base, 
oF a separate wooden base may be made 
‘and the left-over piece used as a cover. 

Shallow sections of the shell make fine 
trays for cards, pins, or ashes. Whole 
shells make good tobacco jars, flower vases, 
flower-pots, sugar-bowls, nut-bowls and 
button boxes.” 

‘A shell that is particularly symmetrical 
may be turned in the lathe before cutting 
it open and the entire surface cleaned up 
and polished. ‘Then saw it in half length- 
wise and you will have two unique recep- 
tacles that require only the trimming of the 
‘edges and the addition of little legs or bates 
to make them complete. 

It is possible to cut designs with o 
sharp graving tool and fill them with 
white lead or powdered white sealing- 
wax dissolved in alcohol to make a thin 
paste.—Howaap Greene. 


Making a Rustic Table from 
a Forked Tree Trunk 


ANY trees marked for firewood can 

serve the double purpose of furnishing 
the woodshed with fuel and the garden 
with an easly made rustic table. 

{At the point where the trunk divides into 
branches one can sometimes find a forma- 
tion of three or four boughs spreading out 
in such a way that by cutting off level on 


top and bottom, the stand or base for a 
table may be made. A suitable board top 
is nailed to the support and, if desired, 
small branches split in two lengthwise can 
be nailed around the edges of the top. 

‘The maple-tree is one of the best for fur- 
nishing these table legs.—A. E. ZIPFRICH. 


78 
Universal Slide Rest for Small Speed Lathe 


‘HIS universal slide rest 
was designed by the 
‘writer for small lathes not equipped with 
the regulation engine lathe carriages. The 
construction is simplified for the amateur 


ars 


machinist, and the work, while it has to be 
accurate, is not difficult, The rest. will 
transform a common speed lathe into a 
handy machine tool, 

Both cross and longitudinal feeds are 
made possible by the use of slides, built 
with fiat cold-rolled steel and angle’ mem- 
bers. The latter are made of y-in. angle- 
fron, machined smooth on their inner faces 


By Joe V. Romig und fastened to the slide 


bottoms with ordinary small 
buttonhead serews. 

‘The base of the rest is a simple casting, 
machined as shown. It carries a slot in the 
web for the clamping screw or belt. The 
heavy fore portion is machined top and 
bottom. The top carries a flat piece of cold 
rolled steel fastened with flathead screws, 
‘which forms the slide for the carriage. 

On the carriage is pivoted the swivel 
hhead and upper slide rest, turned up and 
shaped out of steel. The circular base is 
graduated in degrees for angle work. A 
}ein. pin centers it to the carriage plate 
and the clamping is accomplished by two 
small clamps and hexagon-head screws. 

‘The upper slide is built up of pieces of 
flat and square steel. A tool-post groove 
is milled as indicated at one end of the 
upper piece, which is tapered at the other. 

the two pieces 


nut fastened to the upper left angle mem- 
ber. The longitudinal feed screw has just 
room enough to pass beneath the swivel 
rest and runs in a small bronze nut fastened 
to the main carriage plate. The tool-post 
is of regulation design. 

‘The construction of this rest from flat 
cold rolled steel eaves much tedious ma- 


Making a Homemade Flashlight Bag 


DISADVANTAGES of By Frederick C. Davis 


flashlight powder may 
be avoided by the use of a flashlight 
bag, which retains the smoke largely in 
a cloth enclosure, Flashlight bags, even 
the cheapest, are too expensive for many 
photographers, but a serviceable and de- 
ese hac sae te made wt hoe eres 
than $3, 
made my flashlight bag to fit inside a 
suitease, about 12 by 22 in. Buy a piece of 
‘composition board this size or to fit your 
‘own grip and make a baseboard 3 by 12 in. 
_ from ordi- 
nary lumber. 
In the exact 
center of the 
latter a tri- 
pod socket fs 
fastened and 


com- 
position 
71 board and 
Ready for x Mash carcenes 
with two hinges at the bottom. To 
ig attached a powder-pan and, about 1 
above the pan and I in. apart, two bind- 
ing-posts. Two 14-in. boards 8 by 22 in. 
are hinged to the edges of the composition 
‘back; these fold inward. 

‘The bag is then wired as shown. The 
flash powder is ignited by the burning out 
of a fuse, which is nothing more than thin 
‘wire fastened to the binding-posts and 
dipping into the powder in the powder-pan. 

‘An ordinary socket and lamp are placed 
above the flashpan, forming a guide-light 


by which can be esti- 
mated the exact shad- 
{ing the flash will make when it is ignited. 
‘A pushbutton is inserted in the circuit for 
‘setting off the powder with about 10 ft. of 
Cord 0 that the 
photographer 
may late 
the flash -bag 
some distance 
from the flash. 
Finally a piece 
of closely woven 
cloth is tacked 
all around the 
‘edge of the com- 
position board 
and also to the 
‘wings. Ifdesired, 
this cloth may: 
first be fireproof 


wiring, 


ree 
ed by dipping it in a solution of sodium 


‘tungstate. 

‘When in use, the door in the back of the 
‘cabinet is opened and a piece of fine wire, 
such as is used in flexible cords, is fastened 
by ita ends to the two binding-posts, letting 
the middle of it dip against the bottom of 
the powder pan. Then put the proper 
quantity of powder in the pan, close the 
door, and, when ready, press ‘the push- 
button, which will ignite the flash certainly 
and instantly. ‘The smoke will remain in 
the bag. 

It is best to place a safety contact in the 
circuit. “Such a switch can be made from a 
piece of spring arranged so that when the 
door is open it does not make a contact. 
In this way no accidents are possible. 


HIPAYY sheet brass, may quickly be 
‘reduced to paper thickness for thin 
askets, shima, and the like by dipping it 
Tepeatedly for a few seconds at a time 
alternately into nitrie acid and water. 
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Wire Terminals Used as Mineral 
Cups in Unique Detector 


UILDING 4 mineral wireless detector 

recently, I was at a loss as to what 
to use for mineral cups. Eventually I hit 
‘upon the idea of using ordinary copper wire 
terminals. These were mounted as shown 
upon a brass turntable that revolved on a 


‘The cups are mounted on a turntable 


pivot and was held in position by a spring 
‘engaging notches on the periphery. 

‘The support for the catwhisker ia of 
brass, arranged as shown. The ease with 
Which a fresh mineral may be swung into 
place makes this detector a useful one of 
ite type.—Lue Goupsreny, 


Improvising a Soft Mallet 


WHILE working recently on a large 
armature and replacing coils in a 
stator far from 
hop facilities, 1 
discovered that I 
had failed to in- 
clude a rawhide 
mallet in my 
tool-kit. 

T took a ball- 
een hammer of 
the right weight 
and securely 7 padded with tape 
‘wrapped the ball 
with friction tape, thus making a soft mal- 
let, as shown. ‘It proved most effective; 
more weight could be obtained with it than 
with the ordinary rawhide mallet.—B. SiMe. 


A Cart with Shock Absorbers 


‘HE illustration shows the aprings that 
T have provided for x child's cart. 
Procure four ordinary bed-springs, pref- 
erably 4 in, long—two for each side of the 


Springs make it ride like « mousing 


cart, They are put together and securely 
stapled to the top and bottom cross pieces. 
One bed-spring on each side would be too 
weak. ‘The bottom cross pieces are pro- 
vided at one end with T hinges, that, are 
screwed or bolted to another cross piece. 
The axle is attached to blocks that are 
‘screwed to the cross pieces. 

‘The box can be made suitable to the 
needs of the builder. The wheels should 
be 12 in, in diameter.—H. A, GusTAFSON. 
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‘How a Toolmaker Simplifies Tool Construction 


By S. L. Roberts 


JN MAKING toots for my own use, T 

have worked out several ideas that may 

be of service to toolmakers and machinists. 

My planer gage is made without the 

usual T slot and is therefore of simpler 

construction than the gage as ordinarily 

designed. A. 34-In. drilled hole takes the 

place of the slot, which does away with the 

necessity of using a small Woodruff key- 
ig the gage. 

‘My diemaker’s square is only a piece of 

drill ‘rod, knurled. The blade is an old 

file, drilled at the 

fone place where a 

file is not hard—the 

‘tang. By taking ad 

vantage of this fact, 

Tavolded the neces 

sity of having to 


pcs te 


“Th Blade of thie aquare is made from an 


1a bettie han lee hnrfod dell rod 


harden the blade, which simplifies the pros 
fens of making the square and saves con- 
siderable time. 

‘The sine bar is not at all complicated or 
particularly dificult to make, especially if 
the final grinding and tapping are left until 
the har and buttons have been aasezbled. 
‘The problem of making a sine bar such as 
this would be a good one, I should think, 
for technical high school and vocational 
school shops, because of the accuracy of 
the work require 

‘Tn making the bar, first drill the two 


8/16-in, holes and drill the two 5/32in. 
holes into them, counterboring the latter 
9/22 in. toa depth of 4 in. Then mill the 


‘V's with a 90-degree angular cutter; harden 
and grind the surfaces. 

Make the two buttons in one piece, 
groaved in the middle so that they ean be 
broken apart after having been tapped and 
‘round and lapped to .400 in. in diameter. 
‘After the buttons are separated, surface 
‘grind the end. 

Clamp the sine bar to i» toolmaker's 
angle iron so that two of the faces of the 
‘are horizontal, and grind those sur- 
faces at one setting to a height-gage read- 
ing. Then reverse 


Sie Cary 
faces of the ee J 


‘The last operation, when the instrament 
is assembled, consists of laying the buttons 
down on a magnetic chuck on a surface 
grinder and grinding the uppermost sur- 
face of the sine bar parallel. ‘Then lap it 

Another toot I have found useful is 
‘one for heading over small punches 80 that 
‘they will not be bent in the process, One 
of the fixtures can be made quickly and 
easily for any size punch. This is often a 
matter of importance when a number of 
‘small punches, perhaps 2 in, long, are 
fused with a die and must, of course, be 
perfectly in alinement, 


Pipe and Fittings Form Frame of Sturdy Jigsaw 


"TiS practical jigsaw was tried out by 
rough and hard usage and proved to 
‘bo better than one much more expensi 
that I had previously bought. It is simple 
in construction and ean be made with very 
few tools. 

‘The material required is as follows: 
2 phece of pipe #6 ims by 14 
2 ples of hoe M4 Ie by 6 atoms, threaded om one 


i 
t 
i 


To assemble the frame, screw the plugs 
in two sides of the crosses as far as you 
ean; then saw them off flush with the 
ross, Drill a }4-in. hole right through the 
center of the two plugs to form the 
bearings. Serew the 14-in. piece in one 
end of the crose and the 6-in. pivee in the 
other, making the upper saw arm. ‘Then 
repeat the operation with the other one. 
Serew the nipples into the floor flanges, 
land serow the tees onto the nipples. Make 
sure to have them all the same height 
‘Now screw a plug in the other two ends 


By 0. L. Woodson 


of the tee, saw them off, and drill them the 
same as the crosses. Bolt the four floor 
anges on a board, one right under the 
‘other, to form hangers for the arms. Slip 


Accutaway deaning of the tae and detaile of 
frre Refer wel oy 


the }(-in. rod through the two tees and the 
cross, and you have your saw frame made 
up. 

‘Nest drill two 2/16-in. holes in the ends 
of the 6-in. pieces of pipe, put a nail through, 
and bend a hook on the inside for the 


spring. Solder the nail in place to hold it 
solidly. On the saw end drill two 3i-in. 
holes and make up a couple of hooks to 
correspond with the kind of blade you wish 
to use. In my case I used an ordinary: 
coping-saw blade. 

The pulley and crank arm are mounted 
‘on the axle of a front hub of a bicycle, 
Drill holes in the pulley and arm to fit the 
axle and serew up the jam nuts against the 
ccones as if you were putting it in the front 
fork of a bicycle. Take a block of wood of 
a width to suit the hub and about 4 in, 
thick by 7 in. long and drill a hole in the 
center the size of the hub proper. ‘Then 
rip it through the center, put the hub in 
the hole and bolt it to the lower board. 
‘This will make a good ball bearing. ‘The 
rest of the construction is made clear in the 
accompanying drawing. 

‘The saw can be operated by a ;-horse- 

power electric motor, or it ean be mounted 
fon un old sewing-machine base frame and 
operated by foot power. 
‘To PREVENT concrete from sticking to 
forms, the forms should be oiled each time 
before using with a mixture of equal parts 
of Kerosene and boiled linseed oil. If these 
are not easily obtainable, the forms should 
be thoroughly wetted. 
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Making the Most of Your 


Summer Outings 


Seasoned Sportsmen Offer Valuable 
Hints for Camper and Fisherman 


This Tent Cellar Will Be Found Invaluable 


Y DIGGING a hole in the ground un- 

derneath your tent and constructing a 
trapdoor over the opening, a miniature 
cellar is easily made. A rack of shelves 
‘ean be built of some wooden boxes and 
placed in the opening, and upon these 
shelves, food, dishes, and utensils can be 
stored.” From small hooks or nails along 
‘the sides of the floor opening, cups, frying 
pans, tools, and other articles can be hung 
‘Used to store supplies, it serves as a 
refrigerator and at 
the same time saves 
valuable tent space. 


find it, necessary to 
leave thelr tent for 
any. considerable 
length of time, the 
‘opening in the ground 
can be used as a 
hiding-place for arti- 
clea of value. 

With a little care 
‘the floor can be con- 
structed #0. that the 
‘opening will be un- 
noticeable, unless ita 
existence’ is known. 
Theinstructionsgiven 
below also apply to 
building plain floor of a tent. ‘Theeamper 
should bear in mind that a good tent floor 
‘adds much to the comforts of camping. 

For a 9 by 12 ft. tent. the trapdoor 
should be & ft. by 0 ft, situated to one side, 
Joists are 2 in. by 4 in., spaced as shown. 
The two smaillength joists that act as 
supports for the trapdoor are put in place 
‘and nailed to the other joists after the door 
has been sawed out. For flooring use 7 
by 4 in. planks dressed and tongued and 
grooved if possible. Order an extra amount 
to allow for waste. Reserve the best 
boards for the center of the tent. Starting 


fore conaldera 


Eampers whe aman in the sae 
"a'cithe under the ent oor 


at one side, place the grooved side of a 
board flush with the edge of the joist. 

‘The boards should be nailed biind. ‘That 
is, the nails should be driven into the edge 
and countersunk with a small punch, A 
nail with the point fled off ean be used for 
a punch. Blind nailing prevents any nail~ 
heads from showing in the finished floors. 

In driving the boards together, to secure 
‘8 good fit, the hammer should not be used 
directly on the tongue of the board, as it 

will splinter. A piece 
of board 18 in, long, 
fitted with its grooved 
‘side to the projecting 
tongue of the board 


being laid, is used 
to drive the board 
into place. 


tration as soon as a 
sufficient number of 
boards has “been 

Before sawing, two 
rips of wood are 
nailed over the boards 
that are to form the 
door, to act as tem- 
porary cleats. The 
joists will act as a guide to the saw. The 
tongue of the outside board forming the 
door is cut flush with the edge. The two 
‘amall joists, each about 614 ft. long, are set 
{n place to act as supports for the door. The 
rest of the floor is then nailed down in 
similar manner. 

To finish the trapdoor two strips of wood 
are acrewed on the under side, using enough 
‘screws to hold the boards of the door 
firmly together. The temporary cleats on 
the upper side are removed and two small 
holes drilled in the door so that it can be 
lifted with the fingers.—BENJAMIN Fox. 


(a ched 


Tin Cans May Be Used as Camp-Stoves 


TN, AN, empty ratlon can that has been 
‘opened vat one end only, cut two holes 
corresponding tothe feed door and the pipe 
hole of a drum stove, the feed door being 
at the end that has been opened and four 
times the sizo of the pipe holes. 

‘After thoroughly cleansing 


Build a fire inside and the top will soon be- 
‘come hot enough to fry eggs and bacon or 
‘cook anything that can be cooked on top 
of a stove. When a hed of coals has ac- 
cumulated, a steady heat can be relied 
4 


pon. 
‘With a battery of four or more of these 
stoves, cooking can be done for a dozen or 


provided, the better control af the smoke, 


and the ‘more uniform heat. In moving 
‘camp the cans become convenient recep- 


tacles in which to pack provisions and 
other articles, and at the end of the 
season, having served their purpose, they 
can be thrown away.—ARMSTRONG PERRY. 


OME, anglers witl tell you that Ay 
casting isa fad, but the experienced | 
fisherman well knows that is a mistake, 
Everything considered, as many if not more | 
trout are cadght on the fy as with bait, and 
there isa great deal more pleasure in hand 
ling the lighter tackle, 

Good tackle—and by good tackle is 
meant a fishing outfit well suited to the 
sport, rather than tackle that in merely 
expensive—makes for good sport, while 
‘shoddy, unsuitable tackle is never to be 
tolerated, 

A light rod is the choice of the expert. 
For average fishing, the 9}-ft. fly rod ia & 
‘ood choice. The handmade split bamboo 
rod is the best, but for the beginner & 
‘cheaper rod will answer. A machine-made 
bamboo fly rod will be found more services 
able and of better action than an all-wood 
rod selling for the same price. 

Here is a little hint about picking out a 
bamboo rod. Joint the rod in the store, 


and put on a reel of the same weight you 
intend to use. Make a few imaginary carta 
with it to find out its balance and action, 
‘The dealer will be glad to assist you, 60 wind 
@ few yards of line on the reel, run it 
through the guides, and on the end of the 
line tie a small weight, which should be 
placed on the floor. Back off 10 or 15 ft. 
and bring tension on the rod; then you will 
gain a good idea of its strength and flexibil- 
ity, as you reel in the line. Next, hold out 
‘the rod at arm's length and sight along it. 
‘Should it bend considerably, discard it for 
a stiffer rod. Every light rod will bend 
somewhat, but a pronounced curve indi- 
‘cates a “whippy” rod, not stiff enough for 
your purpose. 


jays a minor part in fly Sshing, 
provided it is of a correct size to hold the 
Tine and of a weight to balance the rod. 
‘The most suitable reel for fly fishing 

single-action click reel with a hai 
fastened directly to the revolving side pl 
‘This reel is known as the “British style, 
and its superiority lies in the fact that there 

(Continued on page 97) 
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Exide 


BATTERIES 


pi 


=F Lu ti 


For uniform filament current 


To meet the requirements 
of radio service, the Exide 
Radio Battery was specially 
designed for the maintenance 
of a uniform voltage during 
a long period of discharge. 
You will take great satisfac- 
tion in a battery whose volt- 
age does not drop quickly to 
a point where frequent ad- 
justment of the apparatus is 
necessary. 


Plates, separators, jars, termi- 
nals, every part and each detail 
of this battery is the result of 
the experience of the makers 
of Exide in building batteries 
for every purpose since the 


beginning of the storage bat- 
tery industry. 


Exide Batteries are used by 
governments and great indus- 
tries all over the world. They 
propel mine locomotives and 
submerged submarines; they 
operate the fire alarm system 
and send your voice over the 
Bell telephone. Most of the 
government and Radio Corpo- 
ration wireless plants are 
equipped with Exide Batteries. 
You can get Exide Radio Bat- 
teries at every place where 
radio equipment is sold and 
also at all Exide Service Sta- 
tions. 


THE ELECTRIC STORAGE BATTERY CO. 
Philadelphia 


Oldest and largest manufacturers in the world 
of storage batteries for every purpose 


tide 


2M Blcroeraph 
famous for 


More Enchanting Than * 
Aladdin's Dream 
rf 2h Cary 


AERIOLA GRAND 
ide hate receiv 
tite benuty and 
vith simplicity 

Distributed 
Radia Corporation, National Distributors 
for Westinghouse. and other high grad 
radio apparatue This C 


The nation 
apparatin 


20th Century Radio Corporation 
Executive Offices: Suite 710, Straus Building, 565 Fifth Avenue, New York 
National Radio Distributors 


Popular Science Monthly 


Tue WOME WoRKSuO? 


IT WILL PAY YOU 
TO PASS ALONG 
YOUR “BEST IDEAS” 


‘HOSE good ideas and useful “kinks” 
‘you work out from time to time in 


T 


confronted with similar problems. So 
send them in to the Home Workshop 
Editor, Porutar Screxck MONTHLY, 
‘and compete for the bonuses awarded 
for the “Best Ideas” published in this 
department every month, 

Your article or letter may treat of any 
subject of interest to Home Workshop 
readers. It should be kept as short ax 
consistent with all possible clearness and 
accuracy, and illustrated with diagrams, 
aketches, or photographs. ‘The draw- 
ings need not be “pretty” provided they 
are understandable, It’s the idea that 
counts. 

For the items selected for publication, 
POPULAR SctENCE MONTHLY pays well 
and in addition gives monthly prises. 
‘The awards for September will be a $15 
bonus for the best idea published and 
$10 for the second best. 

The prize-winners for August are: 

FIRST PRIZE, $15: S. L, Roberts, 
Hoboken, N. J. ""How a Toolmaker 

implifies Tool Construction” (see page 


SECOND PRIZE, $10: F, W. 
Wilder, Watertown,” Conn. “Fruit 
Picking Made Easy by Self-Emptying 
Basket" (see below), 


Fruit Picking Made Easy by Self- 
Emptying Basket 
Mex 


apple pickers carry a bag tied at 

onal corners and slung. across the 
body, but this bruises the fruit and necessi- 
tates climbing up and down the ladder fre- 
quently, In its place I have used a half- 
houshel basket, to the bottom of which a 
rope about 25 or 30 ft. long is 
itstened by moana of & vet or oye-bot, 
To the center of the handle a slotted hook 


ge climbing constantly up 
‘Tia beaks 29am te nae 


is riveted, This engages a knot or a 3¢-in. 
halved iron ball on the rope, as illustrated 
"The basket is suspended from a tree limb | 
by means of the hook while the fruit 
sed. When it is nearly full, the 
ball is eaught in the slot in the hook 
‘basket is lowered to the ground. 
‘As soon as it touches the ground, the knot 
cr ball drops from the hook. A pull on the 
verts the basket and turns out the | 
fruit and the basket can then be drawn up 
for refilling. —F. W. Witper. 
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Protecting Spring of Porch Swing 
from Breaking or Slipping 


me's being strained 


CCIDENTS are sometimes caused by 

the failure of supporting springs used 
in connection with porch swings, either 
because the springs are not properly fast- 


Du Fruit Picking without « Ladder 


"TBE gardener who has only one or two 
fruit trees can often save himself con- 
siderable trouble in picking fruit by using 
‘a long bamboo pole, to the top of which is 
‘wited a tin can. ‘The edges of 
should be filed or ground as sharp as 
possible. 

To cut fruit off with this device, push 
‘one edge of the can between the limb and 
the fruit and make a quick upward motion. 


‘This will sever the stem and leave the fruit 
in the can,—C. W. STEPHENS. 


Old Wagon Spring Was Used in 
Building Portable Diving Board 


| A SIMPLE spring boani for the old 
swimming hole can be constructed 
easily by hinging together two planks as 
‘shown, so that the top one extends a few 
feet beyond one end of the lower plank. 
‘The lower one is firmly staked down and a 
buggy or wagon spring is placed between 
the two planks. ‘A. Buack, Jn, 


‘A FLEXIBLE under coat for painting canvas 

tents ean be made by putting 2 02. of sul- 

phate of zine in 3 pt. of water, thickening 

the solution with whiting to a paintlike 

consistency, and applying to the canvas. 

‘After it is’ dry, paint the tent with two 
‘coata of white lead pai 


BUILT FOR HARD WORK 


Uke Pace Meher rast be made of sturdy suf By it 


ability for work, Eversiarp sets the pace and holds its 
leadership. Hour after hour, day after day, its lead is 
driven to a constant sharpness, writing tens of thousands 
of words, smoothly and steadily. A minute for reloading 
and the work goes on. 


Back of Eversiiarp working efficiency is EVERSHARP pre- 

in of making. ‘The exclusive patented tip is gauged to 
the thousandth of an inch. It holds the lead firmly. Every 
part of Eversiarp is made with like accuracy. No other 
pencil has ever been made like EvERSHARP; no other pencil 
can be like EVERSHARP. 


Put Eversiarr on your working force. It sets the pace 
for quick thinking. With no wasteful whittling, no loss of 
time, it is a positive economy. Styles for pocket, chain or 
woman's purse, in gold, silver and enamel, 65c to $65. 
Sold everywhere. 


Made in U. $. A. by THE WAHL COMPANY, Chicago 
Cenabien Factory, THE WAHL COMPANY, Lro., Tornto 


EVER'SHARP 


REG.U.S. PAT. OFF. 


EXCLUSIVE EVERSHARP Tip = me tata nt Oeeae ee tty 


BEAUTIFUL DESIGNS secre paasasecara cast 


HOLDS 6-70 12 LEADS J ge snare sree erunen, 
MUO ASER UNDER THE AP omy is oem et AL sun nts 


SCIENTIFICALLY BALAN 
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Finish that Radio 
Cabinet to Match 
Your Furniture 


Of course you want the cabinet of your 
radio outht to match or harmonize 
with your other furniture. You can 
quickly and easily accomplish this 
with Johnson's Artistic Wood Finishes. 
Our book tells how. Use Coupon. 


JOHNSON’S 
WOOD DYE 


Johnson's Wood Dye is very easy to 
apply—it goes on easily and quickly, 
without a lap or a streak. It pene- 
trates deeply, bringing out the beauty 
of the grain without raising it—dries in 
4hoursand does not rub off or smudge. 


Johnson's Wood Dye is made in four- 
teen beautiful shades, all of which 
may be easily lightened or darkened— 
full directions on every label. 


Insist upon Johnson's Wood Dye— 
there’s no substitute. 


FREE-This Book on 
Home Beautifying 


This book tells how to finish wood in 
artistic stained and enameled effects. 
Gives practical suggestions on making 

ur home artistic, cheery and invit- 
ing. Tells just what materials to use 
and how to apply them. Includes 
color card—gives covering capacities, 
etc. Use coupon below. 


PROPER TRE 
FLooRs. WOODWORK 


I 
1 
! 
! 
Ci eer | 
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Blueprint Will Aid You in Making This 
Comfortable and Attractive Porch Swing 


A PORCH swing that is as comfortable 
as it is ornamental forms the subject 
of this month's woodworking blueprint, 
Prepared by the Home Workshop Depart- 
‘ment to aid tool users who like to make 
things for the home. 

The graceful curve of the back of this 


orative apron in 


front, below the 
‘seat, ‘at once dis- 
tinguish it from 


tture of similar con- 
struction and give 
it that attractive 


craftsman 
stantly is seeking. 

Both the back 
and the seat curve 
in such a way as to 


provide for the 
maximum comfort 
even if cushions 
fare not used, and 
the swing is in- 
tended for uae 
either with or 
without cushions. 
‘The seat is about 
3 ft, wide and 20 


The seat are Shaped 


| in. deep; the back is 2 ft. 4 in. high; the 


over-all length is 4 ft, and the over-all 
depth, 2 ft 

To insure durability, the swing should be 
made from a good serviceable hard wood, 
such as ash or oak. Two sleepers or 
stretchers, to the ends of which are attached 
the chains, support the four seat rails and 
the two arm frames. The back is connected 
with the arm frames by means of carriage 
bolts, which serve as pivots, so that the 
seat can be adjusted to various angles and 
held in place by means of short tie chains 
that connect with the main supporting 
chains. The full details of construction, 
which have been simplified as far as con- 


Sandpaper Block for Fine Work 


WITH this block the sandpaper is 
always in place and yet can easily be 
changed. It is made of soft pine 4 by 2% 
by 5 in., with two grooves cut across the 

‘back. Into these 
fit the two small 
blocks that hold 
the sandpaper, 
which should be 
torn off the short 
way of the sheet. 
—tawes A. Hos” 


Savane ania 


The back ie adjustable and oth it and 


ten corre 


‘sistent with good workmanship, are con- 
tained in the blueprint, which has also a 
complete bill of materials or cutting list, 

To add to the resiliency of the swing 
spiral springs can be added to the chains, if 
desired. 

Every care should be taken in finishing 

the Tt may 
be stained dark 
‘oak or finished to 
match other porch 
furniture, oritmay 
be painted to 
match the house 
body color or trim- 
mings, or to con- 
trast harmoniously 
with them, In any 
event, considerable 
thought should be 
given to selecting 
the most appropri- 
ate method of fin- 
ishing for the par- 
ticular location in 
which the swing 
tobe used. 1it 
painted and is not 
to be used with 
cushions, a few/ 
touches "of sten- 
ciled ornament, 
properly placed, 
will add considerably to its appearance, 

‘The chains, which are the least orn 
mental part of the swing, may be improved 
by casing them in brown or green burlap or, 
if cushions are to be used, in tubes sewn 
from strips of the same material. 

‘To obtain the blueprint for this or any 
other project so far published in the Home 
‘Workshop series, check the coupon below 
and send it, together with the necessary re- 
mittance of 25 centa a sheet, to the Blue- 
Print Service Department, 


jovide the mani 


Fon a picture of the radio blueprint set, 
No. 6, and a few comments of readers who 
hhave used it, see page 87. 


Coupon for Ordering Blueprints 
Blueprint Service Dept. 

Popular Science Monthly 

225 West 39th St, New York 

Geytewen: 

Send me the blueprint, or blueprints, 
Thave checked below, for which 1 it~ 
close... cents in stamps oF coin: 


Tite Price 
1 Sewing-Table we O 
2 Smoking Cabinet. we O 
2. Book Trough End Table...28 
4 304. Monoptane Giider,...s0e 
5. Kitchen Cabinet = O 
6 Vor. Radio Receiving Set..25e 
& Staving Cabinet ae O 
Arbor with Gate and Seats..25¢ OI) 
10, Porch Sine we O 
ane iia i 


< 


f 
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wr A reas PLAN 


Are Cheap and Durable 


BER wallboard is useful in the con- 
P rcruction of removable patton, po- 
‘del nome siaple interlocking gation fe 
{bed for holding the ections together. =| 4 
“A few years ago silage church needed | 
partition in remodeling the busement At | 
times the whole room was used for social | 
tntherings, no permanent. partitions were 
fut of the querdon. "A low celling made 
rolling sereonaimpractieal and want pipes 
tundeieimposble to ume flding or tlding 
too. 


____ ainnnmmonnsane —_ 
Removable Wallboard Partitions | PA MAN'S A MAN 
| 


The following plan was finally evolved: 
Frames of 2 by & in, soft pine were con- 
structed and well braced at the corners. | 
‘They were 8 ft. 6 in. wide, and 9 ft. high, 
the height of the ceiling. One edge of each 
hhad 1 triangular groove, and the other a \ 
triangular tongue. On ‘each side of the \ 
frame a sheet of fiber board was nailed. \ 


It’s Fun to Make Furniture— 
and also easy—if you simply pro- 


How the individual actions are constructed 


Light moldings along the edge and through | 


the midale gave a paneled effect to the vide yourselves with the necessary pieces of 
The door foreach room were constructed Cypress, “the Wood Eternal”, and Volume 
in ‘a var soanner and’ were beng ex 38 of the internationally famous Cypress Pocket 
doubt tting hinges anced to an er Library. Ie deals truthfully and simply and graph- 
ope ee ically with “home-grown” furniture for amateur 

five. but thie wan ovarcore By building craftsmen. It contains fully detailed plans and 
{© small section around each intersection | specifications for 7 artistic pieces. Also how a 
pc sontecs wire Sette ses eee buffet and piano’ stool may easily be made by 

"To secure the whole in place Z by 2 in slight adaptations of the plans for the library table 


cea were naled to the celling, followin 3 
Leaner po cehapecpnet reaped and the tabourette. (That really makes 9 alto. 


then fastened to them with common hooks gether.) Also—as a side thought—why not cut 
and eyes. down the dimensions and make two or three 
‘This plan is entirely practical and cheap. es of children’s furniture? Good idea! It’s a 


a entice sytem, in thin ease abou igo “kindly? 
pecieee oa bn cbae dommte pateoke pleasure to do it, a pleasure to work in so “kindly’ 


twenty minutes by two men. BY making a wood as Cypress—and what a pleasant surprise 
the sections Ck =e any length up to for birthdays and Christmas! Father's own handi- 
ee ere ran ee work! Better send for Vol. 38._ (Furthermore, 
are not removed very often. your familiarity with “the Wood Eternal” will in- 


‘This makes a more durable wall tha 
would be imagined; some or all ot the sec- 
tions have been taken down nearly every | 


sure your use of it in many other ways—especially 
outdoors—to your great advantage.) 


week for six years. 
"The dead air space makes the rooms Vol. 38 is the “Home-Grown” Furniture Book, 

nearly as soundproof as an ordinary lath SE paeee 13 plus, 7 working plane with ull 

and plaster wall—Geonce W. Wiaox. Roques Wate. (Almoank for Vol i3,ncurproe book} 

Nor every radio vacuum tube requires a SOUTHERN CYPRESS MFRS’. ASSN. 

avid leak with the grid condenser, but if 

YYour tube acts peculiarly, with weird noises POD errs eaee scien EDK 

in the receivers, make an experimental — eas eS 

leak by drawing a pencil mark between 

the binding-pests of the condenser. The Inst on TRADE:MARKED CYPRESS ct your locl lumber dealer's 

resistance ‘of this leak can be increased he hasn't please edie wx promptly and we wil ee that ware supplied. 


for decreased by erasing or adding to the 
‘width of the mark —R. M. | 
= L 
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Radiator Water Supply Obtained | 
from Barrel of Rain Water 


Y¥ USING 2 barrel, some discarded 
lengths of tin gutter, a piece of iron 
ppipe, and a short rubber hose, I was able 
to provide my 
garage with a 
Source of water 
supply for the 
radiator of my 


house. 

"The barrel was 
placed on a 
bracket where the 


Is there some change T can ala per bres 


make that will get me the collect in fe ned. 
distances others are-getting? How |] | i 
fan [get sharper tuning with my rece abeeee 


‘| Off to 


Vacation Land 


| ‘AR from the monotony of 
the crowded city—a 


present outfit? Is there some source a good supply from the automobile-infested, 
‘of information about the newest lable. The wty main-roads—or ‘or 
Heokapes the iste Hey |fotaflaton cot |] carat oede—oot where 
improved types of aerial, tha nothing but my he air is cleaner, the grass 
dependable and never grows old? own time and greener and the picnic places 

thor. Ror i | more. inviting —why, man, 


= there's a new world waiting 
Luggage Bags for Motorcycles | | 5 be explored by you, your 
| PACKAGES and other luggage aro best pal and a Harley-Davidson! | 
| FB carried on a motoreycle in bags bung | 
from the aigea of toe regust carer, This 
the frst real authority |) | mete Sera core or) Harley-Davidson 
teal tetanic tobe wed a8 AAT aR. | wooride Champion Motorevcte 
‘ter opinions, ot hearsay, but tell be made of very strong canvas or leather. 
et ‘Bee sal Ya |] toa he peaares at hl 
2a abe haar Ree a seme 
Spper corners 


Fifty miles for a dollar—gas, oil, 
and hook into | Wires and all—that's all ic 
small eyes rivet | Think of the fun you can have with 
of to the under a Harley-Davidson at so small a 
side of the) WH coat this summer 
carrier. A short 
strapand button | |] Your local dealer will give you a 
fon the back of | |] free demonstration of th 
the [bag fasten | |] “Davidson. Also the 
its lower end | |] and an easy. paym 

| the bass im ue securely to one 
of the braces 


| A thin hardwood strip should be inserted 
in the top and the bottom edge of the back 
to hold each bag in shape and keep the cor- | 
ners from being blown into the chain and 


sprockets —CWARLES ALBERT. HARLEY-DAVIDSON MOTOR CO. 
Soybeans ‘Two End Wrenches Sometimes bianca 
fess sad dele he Son ot Soom Will Reach Inaccessible Nuts 


Heat 


Migle ‘wrench. sometimes can be | Gaede Recrt, 


AL NOT that is hard to get at with,» te amy oni 


clue tevice FREE reached with two end wrenches held to- 


LEFAX, INC. 
159B South Ninth Sereet 
PHILADELPHIA, PA. 


RADIO DEALERS— 
MANUFACTURERS 


Attrctve priest and promot deliveries on 
SSOSIEPESG Sinead reestvine mes 
Tuning Coils 
Secondary Coi 

Vario-coupler 


\pecreiinee 


Primary Coils 
Rotors 
Coile Wound to Order 


| gether Hold oue wrench om the nut, | Bostaty fost $1.25 to $5.00 
ee 8 aor Senet te 


sar eeiy a moncey-wrench, a» shown it | | Ra-Tone Electric Co. #1! Park Plas Wet 
the ulustration J. €. Orror¥. Sie bepertment___ Deel, Mick 


| they appeal to the mechanic and the crafts- 
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__ Wk HOME WORKSHOP 
Home Workshop Radio Blueprints 
Praised by Readers 


EADERS of | Poputar Science | 
Monruty have been genuinely ap- 
preciative of the radio blueprints included | 
in the series of working drawings that the 
Home Workshop Department is issuing 
for the benefit of its tool-using friends. 
‘These blueprints are a sort of extension 
of the Home Workshop. They are drawn to 
larger scale und are more fully detailed 
than the illustrations in the magazine, | 
which are limited by the hard and fast 
boundaries of the printed page. Therefore 


man who likes to spread a really good and 
‘workmanlike blueprint on his bench before 
he unlocks his toolchest and starts to get 
‘out his stock. 

Since the blueprint service was started 
last February, many letters of appreciation 


Biueprint Ne. ales 
Lubstets which Sum be made with oe wits 
“out two stages of amplifeation 


have been received. Extracts from a few of | 
those referring to Blueprint No. 6, Radio 
Receiving Set with Two Stages of Ampli- | 
ceation, are as follow 


'T have constructed a radio receiving set | 
with two stages of amplification in accord- | 
ance with the blueprint published by the | 
POPULAR Sciexce MonTHLY Home Work- 
shop Service Department. With ordinary 
tention given to details, I found the set 
simple to construct and wire. So far, I 
haven't seen a commercial set that com- 
pares with it in sensitiveness and selectiv- 
ity, At present I am employing only my 
hed spring as an aerial, using but one stage 
‘of amplification. With that Iam able to 
set the surrounding broadcasting stations 
very satisfactorily.” —F. W. H. 


“I must say that blueprint is one of the 
best of its kind that T have ever seen. 
have read and studied many’ telephone 
blueprints in my time, covering all the 
aystems manufactured, and I have met 
‘with none to equal the drafting and finish 
of yours.” —R. R. B. 


“Just received the blueprint of the radi 
receiving set as described in the May issue 
of PoruLar ScreNce. It’s a ““darb.” Tt 
ie just what I have been looking for the | 
past two months.”"—J. F. 


‘L am interested in your radio sets, and 
have found your blueprint very easy to 
‘work from. I have made every bit of it | 
sso far that is on the print except a trans- 
former, and I would like very much to try 
and make that. T ean afford to buy one, 
but the fun is to try and make my own set 
complete." —W. E. MeP. 

“Though I am ignorant in regards mat- 
ters radio, I have your completeset of draw- 
ings, and any man that can't follow their 
concise, understandable directions had bet- | 
ter sell his tools." —A. F.B. | 


GOODELI- PRATT 


_ 1500 GOOD, TOOLS 


Micrometer 
Caliper 
withRatchet! 
Nowe.” 
Price, $13.50 


“You can’t fool a skilled 
machinist about tools,” 
says Mr. Punch. 


“He can tell when they're 
good with his eyes closed.” 


See how conveniently the ratchet 
It can be operated with the same hand that 
holds the instrument, so your other hand it 
free to hold the work you're doing. The work- 
manship, accuracy, quality, of Goodell-Pratt 
Micrometers are known and appreciated by 
most users of high-grade tools. 

‘You can tell they're good by their fee! as 
well as by their looks. 

They prove they are good 
by the way they perform 

If you could see the infinite pains taken in 
making all Goodell-Pratt 1500 Good Tools, the 
laboratory tests of the raw materials used, the 
‘quiet efficiency in the making, the highly sen- 
sitive machines used in their construction, the 
skilled workmen hand-finishing them, ' the 
minute inspection before a tool is packed— 

Why, men, if you could see with your own 
eyes the exacting precautions taken to insure 
all Goodell-Pratt Tools coming up to the 100% 
standard set for them, you would say the same 
as thousands and thousands of other good 
‘workmen say, 


“Goodell-Pratt 1500 Good Tools 
are good enough for me!”” 


GOODELL-PRATT COMPANY 


Tofimiths 


Greenfield, Mass., U. S. A. 


Charging Storage Batteries 

Easy as Turning on the Light 
‘Tube sets require storage batteries, and they in 
tur require charging. You can do this at home 


merely by turning on the electricity, if you have 
8 Tungar Battery Charger. 


‘Tungar is a device for changing alternating to 
direct current. Ttallows the current to flow only 
inone direction. It requires no attention while 
operating. Its first cost is not high and its cost 
of operation is extremely low. 


‘Tungar Battery Chargers were developed in the 
research laboratory of the General Electric Com- 
pany over six years ago. Thousands have been 
{in successful operation ever since. 


Do you prefer to carry your battery to a charg- 
ing station, wait a couple of days or more, and 
then pay three times what it would cost you to 
charge it at home? Our new booklet on the ap: 
plication of Tungars to radio batteries will give 
you the details. Ask us for Booklet B-3640, if 
your dealer eannot give you one. 


‘The device hat heeps batteries ot ome 
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Modified Radio Regulations Aid 
| Installation of Receiving Sets 


BYTENTATIVELY revising its arict 
regulations in regard to radio receiving 
apparatus, the National Board of Fire 
Underwriters has made ita simple matter 
for every one to comply with the require- 
ments. 

‘The principal precaution is to use an 
approved “protective device” for the lead- 
in wire as near a8 
practicable: to the a 
Point where the 
wire enters the 
building. 
broteetie device 
or igh 
reater'a ordinarily 
@ gap in a vacuum. If lightning should 
strike the aerial, it would jump the 
gap and go harmlessly into the ground 
without damaging the receiving set or pos- 
bly’ atarting «fre, ‘There are several 
commercial varictie of protective devices 
fon the market and these usually” come in 
two styles, one for inside and the other for 
utaide use. 

‘The lead-in wire must be brought into 
the building through a “non-combustible, 
hon-absorptive inaulating bushing.” An 
ordinary porcelain tube, auch a8 tn usual 
sold. with antenna equipment, meets thi 
requirement. 

‘The bushing shown is one of the 
more expensive types, made of molded 
‘omponition insulating materi 

‘Aerial, lead-in, and ground wires must 
not be amalier than No. 4 B. & S. gage or 
approved No. 17 B. & 8. wage copperciad 
oct. "The ground wire must be connected 


ga ight 


| with a permanent ground, preferably a 
water pipe. An approved ground clamp 
is required for connecting wire to pipe, 
It is most important that all wires used 
in the installation be kept well away from 
wires carrying current for light and power 


no longer needed 
antenna ground switeh, 
not required and does 
necessity for an approved 
protective deviee.—M. FL, 


Ventilating Fan on Line Shaft 


| JN Hor, humia 

weather, when 
a shop is’ almost 
unbearably close, 
the air can be 
stirred up by im- 
| provising a fan in 
| the manner ilus- 
trated, Two boards 
are clamped at a 
‘convenient placeto 
the line. shafting 


August, 1922 
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This Paint Pot Will Stand Level 
on a Pitched ROof 


JN MY thirty we 
years’ experi “OL 
fence as a painter I 
have never used a 


better device for 
holding paint while 
working on a 
pitched roof than 
that illustrated. Tt 
saves the trouble 
of packing around _ 
roofing jack. 
Cutting off a 
common five-gal- 
lon oilean. 10 in, 
high, I fastened 
two iegs, 1 by 1 by. 
16 in., to it with stove bolts. Small 
sharp ‘pieces of iron are fastened to the 


esate 1,820,000 Telephones Moved 


Makeshift Hammock from Wire Intvontienuascied 
snd) Baral Reyes every day is “moving 


WHEN a ordinary hammock isnot at ‘Telephone subscribers are pi 
be see ie Jeep hrmt Pyne hed) ably the most stable and perma- also necessitates changes in cen- 
pied Gah rebate nent portion of our population; tral office wires and switchboard 
yet during the past year one connections; in subscribers” 
telephone out of every seven in accounts and directory listings; 
| the Bell System was moved from and frequently requires new 
‘one place of residence or busi- “drop” lines from open wires or 
ness to another at some time dur- cables, 
ing the year. 


‘The amount of material and 
labor, and the extent of plant 
changes involved in “station 


movement” are indicated by the s 
fact that this item of service coat of cinconnecting and re-connect- 


the Bell System more than ve he: work tavelvod i oft 


twice as great as in the case of 
$15,000,000 in 1921 new subscribers. With ne 


For painting roots 


ess in every case it necessitates 
changes in the cables and wires 
overhead or underground. It 


‘The problems of station move~ 
‘ment are among the large prob- 
lems of the telephone service. 
Because of the double operation 


NE Comfortable i wall pa 


long, a sugar or salt barrel, and two heavy * ‘To most people, the connect- 2,000,000 changes a  osared 
rings will be required. ing or disconnecting of a tele- only by the most expert mat 

Bore holes about i in. from the ends of phone seems a simple operation ment of plant facilities that Bell 
eo for the supporting wires to run of installing or removing the service is enabled to follow the 


ee instrument. Asa matter of fact, subscriber. wherever he goes. 
together the. slats ‘atthe center, but * Bett System™ 

there no holes necessary. The staves mse 

should be spaced about 2 in. apart. AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED: COMPANIES 


‘The hammock should be well padded 
with cushions or with old blankets, and if 
the latter are used, they can be neatly Policy, One System, Universal Service, and all directed toward 
covered with burlap,—CusteR Coorer. Better Service 
| HOW TO CONDUCT A RADIO CLUB | PRACTICAL AMATEUR WIRELESS STATIONS — 
Try This Cheap Shop Fan a et 
DRIVEN from the tine shatt, this f 
‘adds greatly to comfort. "The 
framework and bracket are made from pipe 


| MONTHLY POPULAR SCIENCE MONTHLY 
Rew York City, N.Y. | 226 want Suth Streets New Wark Cy, N.Y, 
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Panels and Barts 


Rn by belt from, 
Tune shat’ 


fing, An ld tall earings laced 
Sees $= American Hard Rubber Company 


wood.—S. E. G. 11 Mercer Street New York,N.Y. 
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Everyday use 
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Te: the 

cies, bedro 
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that. are stumbling: blocks 
hight, ‘ail these 
Ni 


icf Tar Wee 
nese caa 


and it laste for 10" years 

The NITECITE se, with 

it Rat clement, 

aly 43.00, ‘The et a 

thie enouu NITELITE Other wses 
tovfluminate all the objecta 

You'wah to locate nthe dark, The wt pcan 


faction for the efficient application 
IFTELITE: alo a complete und interesting 
of the development of the Radium industry 
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What a Loop Aerial Can Do 


By Stillman Taylor 


qo 


(AUl radio authorities are agreed that 

a loop aerial cannot be used with a crys- 
fal set. In spite of that, Mr. Taylor, 
who'ls a sporting writer of national rep- 
Utation, has had remarkably good re 
sults in New York City, where radio re 
ception is particularly dificult, with a 
“He used in 

jupersensitive 
th a universal detec 


ce 
chucks, and a set of the finest mica dia. 
phragm telephones made.—THE EDITOR) 


| WITH a portable crystal receiver and a 
loop aerial of my own construction, I 
can bring in the Newark, N. J., station, 
WAZ, clear as a bell at my desk in an 
apartment on the top floor of a five-story 
hhouse in the heart of New York City. By 
lusing a vacuum tube detector and a mica 
ssupersensitive receiver, I ean tune in 
WGY at Schenectady, N. Y., and by hold~ 
ing the receiver to the diaphragm of a 
phonograph, that station can be heard 
clearly in the room. I can also hear WJZ 
by making connections with the electric 
bell cireuit that runs through the house, 
instead of using the loop. This shows that 
no one living within a reasonable distance 
of any high powered broadcasting station 
need be denied the pleasure of listening to 
the broadeasting. 

‘To receive from a distance with a loop 
aerial, at least a two-stage amplifier set is 
easential, but to offset that the loop has 
marked advantages in its simplicity, its 
compactness, its cheapness, and ita direc- 
tional characteristics. 

The two wooden. bars that form the 
framework are straight pieces of any easily 
‘worked wood, such as pine or basswood, 
each 8 ft. long, 1 in. wide, and 3 in. thick. 
This is about as small as a loop can be 
constructed to fulfil its mission. After the 
two strips are neatly fitted together in the 
center by a halved joint, the nails are driven 
partly in, as shown, Common roofing nails 
may be used and covered with two coats of 
rubber cement paint or asphaltum. Space 
the naila 1 in. on centers and screw to the 
fends of the bars’ eyes for suspending the 

ja. 


Ice Water from Mountain Spring 


Heated for Camp Shower 


"HIS outdoor shower bath was built 
bby one man in less than a day. 
‘The spring water, ice cold, is led by a 
trough to the heating pan. The pan was 
made by pounding flat a S-gal. can, turning 


up the edges on three sides, and bending the 
pan diagonally, so that the water ran 
around the edges, as it were. A fire be- 


anrerea, weet 


‘ping 
7853 


Almost any kind of bare copper or 
aluminum wire may be used; about 1 
pound of No. 14 copper will serve. Use 
binding posts with serews long enough to 
reach through the spreaders and hold them 
firmly together. 

._ While a number of different hook-ups are 
in use, T have found the one illustrated 
satisfactory when using a vacuum tube 
detector without amplifiers, but I am sat 
fied with a low and clear quality of tone 
in signal. I like quality; but if strong 
signals ure desired a two-stage amplifier 
should be connected in the detector cireuit. | 


neath the pan heats the water as it runs to 
small hollow. From there itis led through | 
4 20-ft. length of 1-in. pipe to the arborlike 
shelter, 

Wired to the end of the pipe fs « perfor- 
ated tin can lid. A cork closes the end of 
the pipe when not in use.—E. R. STH. 


Thumbtack Hammer and Lifter 


MO6T aed estes pa oars 
tool tor the (I< Sirti 
Gatema cider Oy 
fit isn thumblack PS 
Siu and pele Se 
ts, made from an 
Sa "ecewcriees 
‘The blade should 
Be bent as shows 
bad sloted to form the lifter; it can alto 
emagnetized to pick up tacks if desired 
‘The‘handlc is bored gut and'a hardened 
steal core luerted, This should project i 
cea/ie ins wovas (o serve ant Fandy 
fame 0... 
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SILVER 
STEEL 


Ss 


’ Do All Work 
Better and Easier 


Every user of tools will be inter- 
ested in this new saw—different 
and better than any other—de- 

jgned by the, famous experts 
of the great Atkins saw factory. 

Different—hecause its tooth 
edge is made with three alternate 
sections for cross-cutting, ripping 
and mitering. — Better—because 
it’s made of “Silver Steel” and 
will do every class of work 
quicker and easier and holds its 
edge longer. 

At last—it is the saw of saws. 
No kit of tools is complete with 
out it. If your dealer cannot show 
it to you, write for our circular 
describing it and we will arrange 
to supply you, But before you 
invest a cent’ in saws — know 
Atkins Number "93"—the saw 
that’s made for you, 


“Have YOU Read 
Saw Sense”? 


We'll mail you this useful book 
without charge—besides describ- 
ig the better Atkins Saws and 
their savings in every wood or 
metal cutting operation, it is 
full of helpful facts on caring for 
saws and interesting facts on con: 
struction work. Just 
send your name and 
address and the use you 
make of a saw to— 


E.C. ATKINS & CO., Inc. 
Makers of “Silver SteeP’ 
Saws and Tools 
Dept. R Indianapolis, Ind. 
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Making a Picture Frame from 
Odd Pieces of Wood 


By William G. Patrick 


“THE most profitable use I have found for 
‘odd pieces of wood left after cutting up 
boards is in making picture molding. The 
usual method would be to cut strips, square 
up all the edges, stick on the molding, and 
finally make the rabbet, but I have found 
tthe following method to be quicker: 

‘True up both sides of the board, place it 
in the vise and square off the upper edge. 
Then run on the molding with a molding 
plane and bevel the inside edge. Place the 
board on the bench and with a plow- or 
‘mateh-plane take out a gutter of sufficient 
depth to hold the glass and picture. ‘Then 
‘saw off the completed strip, as shown by 
the dotted line in the right-hand center 
detail of the illustration. The process is 
then repeated in exactly the same way to 


make other strips of molding. With 
practice one becomes very quick at this 
method. 

‘Next, the strips of molding are mitered at 
the correct length. Knot a loop of string 
that will ft around the frame and place two 
wooden blocks on each side, as shown in the 
lower left-hand detail. By moving the 
blocks toward the ends, the string will be 
tightened all around, If the frame doesn’t 
fit well together, trim off the mitered ends 
on a shooting board and try again. When 
the joints fit perfectly, glue them and clamp 
the whole together with the string and 
blocks until dry. 

‘The next thing is to reinforce the joints in 
some way. In most cases nails are used, but 
screws, especially for large frames, will hold 
better. First drill a hole the size of the 
screw head into the frame about 14 in. 
deep, as shown, and drill a fine hole in far 
enough to prevent the screw from splitting 
the wood. 

"For small frames an easier way is to make 
‘cut with a fine tenon saw in the corner of 
the frame for about 14 in. at an angle of 
about 45 degrees, as shown. Glue a small 
slip of wood in the cut and when it is dry 
ceut off the surplus, 

‘Molding for very small pictures may be 
made by running beads along a piece of 
‘wood with an improvised plane made by 
setting a screw into a block of hard wood 
about 7 by 2 by 3 in. A touch of sand 
paper will take off any rough edges. 

‘When stained, frames made in this 
‘way often look better than commercial 
plaster molded ones and are far more 
substantial 


urea 


“Stop those 
back fence concerts’ 


TT HE youls of a prowling Tom- 
‘my are as mere lovesongs 


‘Amplifying Transformer with. its 
specially constructed iron core and 
foil to put an end. to the “back- 


‘volume 40 
markedly absent in the ordinary 
radio receiving bet. 


‘The Acme Radio Frequency 
‘Transformer greatly. increases. the 
et, either 


range of -any'receivin 
‘vacuum tube ‘or cry 
type. The Acme Audio Frequency 
‘Transformer produces not’ only 
volume, but reality of tone. Tt is 
indinpesnabe, to ‘the stiafactory 
operation of loud speaking devices. 
The combination ‘of one or more 
jer of Acme ‘Radio and Avdio 
requency Transformers sures the 
maximum of range, of volume and 
of reality in tone. 


‘The Acme Apparatus Company, 
pioneer radio engineers and manu: 
facturers, have perfected not only 
Radio and Audio Frequency Trans. 
formers as well a ether reece, 
uunits and sets, but are recognises 
fas the foremost manufacturers of 
‘Transmitting Apparatus for 

teur purposes. "Sold only at the 
beat eadio stores. — The Acme Appa: 
ratus Company, Cambridge, Mass., 
U. 8 A. New York Sales Ciice, 
1270 Broadway. 


Type A-2Acme Amplifying Transformer 
Price $5 (East of Rocky Mts.) 


ACME 


for amplification 


ABC Parts offer the 
radio user the very highest 
quality, due to the face that 
all ABC radio products 
are manufactured in our 
own splendidly equipped 
factory. 


ABC Variable 
Plate Condensers 


These Condensers are dis- 
tinguished by many special 
features from any other on 
the market. While their ap- 
pearance can be imitated, the 
quality is found in the ABC 


alone. 
Prices 
‘No. 650-43, with 43 Plates, $5.00 
No. 650-21, with 21 Plates 
No. 650-11, with 11 Plates, 3.00 
No. 650-3, ‘with 3 Plates, 2.25 
‘Use an ABC Condenser to 


secure mostsatisfactory results. 


ABC Transformer 
Magnetic leakage is impos- 
sible in this Transformer, de- 
signed to provide the correct 


ratio of impedance for present- 
day VTs. Price $7.00 


ABC Head Sets 

These consist of two stand- 
ard Murdock head phones with 
improved Signal Corps type 
head band. Order by number. 
No. 770:12—2000 ohms—$8.50 
‘No. 770-L3—3000 obims—10.50 

Ask your dealer for ABC 
Parts, or send your order direct 
to us. Also write for ABC 
Parts Catalogue. 
Jewett Manufacturing Corp. 

'342 Madison Ave., Dept. C8, 

‘New York 


ee 
| Discarded Battery Clips Make 
| Universal Crystal Detector 

| By Loyd B. Gangawere 


“THIS detector stand permits the cat- 
whisker to make a square contact on 
any part of the erystal and that is a feature 
found only in the higher priced manufac- 
tured article. 

How the dry-battery clips forming the 
‘support for the cup post are bent and 
soldered to a small angle of thin sheet brass 
cor copper is shown in the upper left-hand 
detail of the illustration. The two clips for 
‘making connection between the eatwhisker 
‘shaft and the top of the post are simply sol- 
dered together. ‘The tension on all moving 
parts can be adjusted so that they will work 
easily and yet remain in a given position 

‘The shaft, rocking post, and cup post 

re No. 9 brass wire. The shaft is about 

in. long, with a 2%¢-in, length of No. 28 
phosphor bronze or brass wire, preferably, 
the former, soldered to one end and a small 
‘wooden or fiber knob fastened to the other. 
‘The writer soldered a piece of No. 16 wire 
\; in. long in T fashion across the end of 
the shaft and eut notches in the end of the 
knob to fit over this wire and prevent the 

mnob from turning. Then, with the knob 
in position, a small brass nut was soldered 
to the shaft, 

‘The rocking post is 134 in. lon 
groove wide enough to take the clip “ 


near each end to prevent end play. The 
Writer “turned” these grooves as well asthe | 
tne near the end of the cup post by chuck- 
{ng the pieces im a hand dri, fastening the 
dail handle ina vise, turning the drill with 
fone hand, and using the edge of a fat fe 
fsa tool. The rocking post hax 3 in. 
fength bent at a right angie 

The cup is a piece of in. brass tube 3% | 


in, long, ‘a piece of sheet copper | 
soldered to one end, which in turn has a 
battery binding post nut and shaft soldered 


to its center. Getting this all soldered up 
without loosening the parts already sal- 
dered may look like more of a task than 
the amateur would care to tackle, but this 
is the procedure that obtained results for 
the writer. The nut, shaft, and bottom 
‘were first soldered after the edges where the 
tube was to be fastened had been tinned. 
‘The end of the tube was tinned, a small 
piece of wet rag wrapped around the nut to 
keep it cool, and the hot soldering copper 
applied to the bottom. This finished the 
job with the exception of filing off the pro- 
jecting edges from the bottom. 

‘The base is 3¢ by 2 by 6 in. oak and the 
detector is mounted on it with short screws. 
‘The crystal is packed in the cup with tinfoil 
to insure good contact. If you use several 
kinds of erystal, it is easy to make a cup for 
‘each one, and it takes only a few seconds’ 
time to change cups. 
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TUNIT The Real Tuner 
$15 


160-600 Meters 
UUPLICATES. the perform 
ance of the most expensive 


thortwave acts. at m price 
tp anvone can afford. Fite the 
Standard j-coil, mounting. 
‘Ask your dealer to dem- 


oartrate If he cannot 
‘supply TUNIT send 
for descriptive circular, 


INC 


‘50 Washington St, New York, N.Y. 
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How to Adjust Negative Voltage 
of Vacuum Tube Grid 


By Arnold Holmes 


GET the best results from a vacuum 
tube receiving set, it is necessary to 
have the grid potential properiy adjusted. 
Every radio enthusiast. who is interested 
in understanding the whys and wherefores 
‘of his apparatus should be familiar with 
the various methods for biasing the audion 
grid positively or negatively, as the case 
may be. 
‘The simplest method is to bring the grid 
to the proper potential by applying a bat- 
tery of the correct voltage directly to it, 


1. Applying battery directly to grid 


‘as in Fig. 1; but this is not convenient in 
all eases. A single circuit may require a 
number of different potentials. A single 
battery may, indeed, furnish negative po- 
tential for a number of parts of a circult if 
the grid in question is provided with a by- 
past of sufficiently low impedance for the 
frequency of the current flowing through it 
Usually a large condenser is used. Figure 


GE muerte 


Fig. 2 Varying the negative eid potential 


2 shows conditions where more than one 
value of negative grid potential is required. 
If we do not want to use batteries for 
negative grid potential and can afford to 
waste some filament power in resistance, 
‘the voltage drop 
across the resis- 
tance may be used. 
‘Taps on this re- 
sistance afford dif- 
ferent voltages for 
various uses. A 
variation of 


method is to con- 
ect the audions 


Fig, 2 Joby gid Fig, toelon show 
“Shere in the eireult = 


{in series and utilize the drop in poten- 
| tial seroes some of the sudions to furnish 
ive grid potential. ‘These 
rated by Figs. 3 and 4. 
ining the filament battery 
is to shunt it with a resistance high enough 
to draw but a fraction of the filament eur- 


Continued on page 93) 
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Warp-Proof and 
Permanent Radio 
Insulation 


JOR ten years Formica has 
bbeen an accepted insulating 
material of the very finest 

type. Its splendid record in the 

radio service has made it the most 

‘popular and widely used of all radio 

Yorulating materials. Makers of 

the finest radio receiving sets use 

Formica for panels and winding 

tubes. 

Foriniea has the highest dielectric 
strength, and retains that quality 
Te works easily with, 

Teabsorbs no mola: 

‘ture, does not warp oF lose its shape. 

It has been approved by the Navy 

and the Signal Corps. 


Formica has a handsome gloss 
finish in natural brown or black, and 
by sanding it can be given a beauti 
ful satin Gnish, Tt holds its color 
permanently. 


Your dealer has Formica sheets 
cut to standard panel sizes, ‘The 
‘only tool you need to complete the 
panel is a drill 


Formica is used for insulation in 
all kinds of clectrical apparatus. 
It has both electrical and mechan. 
fecal strength in unusual combina 
ons. Solvents, alkalies, and most 
acids do not affect it. Iti free from 
‘erosion, Parts of any desired size 
‘or shape may be easily made at satis- 
factory costs. 


The great demand for Formica 
for the widest variety of electrical 
‘and mechanical purposes has forced 
us to double our production. 


Write for descriptive folder. 
“Address Department P. 


‘The Formica Insulation Company 
4630 Spring Grove Avenue 
Cincinnati, Obio 


FFOR years, Tessar has been ac- 
knowledged as the finest among 
anastigmat lenses. Onc of the first 
to be made in America, Tessar has 
kept pace with optical progress and 
hhas consistently been the leader. 
Bausch & Lomb's seventy years of scien 
tife lens-making is the reaton for the suc= 


The Bausch & Lomb 
TESSAR LENS 
leads all anastigmats 


‘evs of this finest anastigmat. Ta the grest 
Optical shops of Bausch & Lamb the gis 
‘elted and moulded, the lenses are ground 
nd poled and 40 6n to the fished prod- 
et." Entirely American-made, the Bauach 
Ke Lomb Teuar Leos sands sopreme. 

“The Tesar is made for your camera, 
Write for the book, "What Lens Shall 
1 Bay 


BAUSCH & LOMB OPTICAL COMPANY 
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Make Cycling ‘Easy With 
a Rollaway Motor 
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How to Adjust Negative Voltage 


m page 93) 


rent and tap it at the appropriate places. 
| The voltage at any tap will be in the same 
ratio as the resistances. For example, sup- 
| pose 3 V. T. 1's connected in series are 


operated from @ 12-volt battery and that 

their filament current is adjusted to 1. 

| amperes (Fig. 5). The voltage drop neroas 

each tube will be approximately 2.8 volts 

Now connect a 144-ohm resistance , b, 

across the battery. The current through 
this resistance will be half an ampere 

Se re a | 

RO” ia ~ 72 

land the energy consumed. is 1 watt (P= 

IE = 1241/12 =1), 

‘Now. suppose it is desired that grid No, 1 
should be two volts negative with reapect 
to the negative terminal of the flament of 
V. T.1,, No. &. The taps should be 2.8 
plus 2 volts, or 4,8 volts negative to the 
Positive terminal of the battery. Then by 
direet proportion we can find the value of 
the resistance at which a tap must be taken 

| SAS volta: 12 volta:: x ohma: 144 obtes 
| Solving, x=67.6 ohms from the poritive 
terminal 
| In the same way, if grid No. 2 is to be 
| two volte negative, then the tap should be 
2.8 plus 2.8 plus 2'volts from the plus ter- 
minal of the battery, Solving in the same 
way—7.6: 12:: x : 44, of x=91.2 ohma, 

Still another convenient method is to 
make use of the drop in a resistance in the 


Fig. € (helo). luaten 
of Sroe"tn vecatansee 


eceremeen Tons, (Ee 


peor 
¥ mont T Pecun 


Fig. 7 (above). Shows method of tapping 


| 
: mt 


very convenient in radio transmitters. 
Figure 6 is an example of such an arrange- 
ment used for the production of negative 
rid potential. The current flows from 
terminal C to D of the resistance so that 
int Dis negative with respect to C 


| 


95) 
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How to Adjust Negative Voltage 
(Continued from page 94) 
‘an amount that is equal to the current flow- 
ing, multiplied by the resistance (E=IR, 
Ohm's law). 
In most audion transmitters a grid leak 
{is used to limit the current that ean flow to 
the grid and at the same time provide an 
automatic negative potential for the grid 
of the oscillator. This negative potential 
equal to the value of grid current flow- 
ing, multiplied by the resistance of the 
gidleak. 
If the negative potential desired is not 
Amore than that generated, it can be ob- 
tained by tapping the grid leak at the 
proper point. Figure 7iaa circuit diagram 

| showing how this negative grid potential 
tan be utilized, 

Tt is hoped that these methods of supply- 
ing nogative grid potential may be helpful 
torthe experimenter, ‘They all have found 
application In. radiotelephone, telegraph 
fand buzzer, modulated transmitters and 
| detectors used by the United States and 

British armies and navies and by various 
‘commercial companies 


“Listening In" on the Radio 
Phone with Stethoscopes 


AMONG many schemes that have been 
‘doviaed to. permit several persons to 
listen to radio brondcasting without pur- 
chasing several seta of telephone receivers 
or n loudspeaker, 
fone of the most 
Inexpensive ia. by 
means of atetho- 
scopes. 

‘One of the head 
phones is mounted 
on a wooden base 
block and on it is 
placed a small tin 
can with the top 
fand "bottom cut 
‘out, A mason jar 
ring serves aa a 
gasket, ‘The other 
Phone i placed on 
topof thetineylin- of 
dee with another SE 
asket, and the Takes the place of seve 
Whole is held to- sitslephomne heads 
feether withaprings 
or rubber bands so as to form a 
ound chamber. 

"Tubes are soldered into the can to pro- 
vide as many outlets as desired, and with 
them ‘are connected, by ‘means of rubber 
tubing, the stethoscopes, Those from old 
fashioned phonographs can sometimes be 
pleked up, or stethoscopes may be con- 
structed with ear pieces and connections 
made from glass tubing, shaped with 3 
Bunsen burner or an alcohol torch. "These 

as may even be whittled from 


ight 


Charcoal Improves a Poor Ground 


JF THERE, is any doubt’ about the 
‘quality of the ground connect will 
pay to purchase a bag of charcoal and 
dump it around a copper plate or section 
hof wire netting, whichever you prefer for 
your “ground,” buried six feet in the earth 
‘The charcoal attracts moisture and assures 


a good ground for a radio set even in dry | 


Door Locking Handles 


keep thieves out of 


FORD CLOSED CARS 


ithout fitting. No 
alled by anyone in 


Complete set consisting of one key-locking handle 
for ‘door and ‘one automatically locking 

for left hand door, $3.80 for set. Set 
‘of two key-locking handles with keys alike, $5.50, 


Sold on @ money-back guaranty. 


C. B. HAVEN CO. 
620 St, Antoine St., Detroit, Mich. 


aga 


CB. Haven Co., 
fh 258. Ani St, 
7 Detroit, Mich. 
Send a pair of your 


J guaranteed Advance 
J oot Locking handles 


/ oso 088.50 


Check CIMoney Order 00.0.0. 


Name, 


Duck’s Radio Catalog No. 16 


Including over 50 pages of the latest “hook-ups” 


'S pase No. 16 Radio Catalog—just out. Send 25e in coin carefully 

‘wrapped for your copy. of this wonderful book. the most unusual aid 

complcte catalog ever put between two covers: Not seat othervise. "Tt 

hot only a catalog, but a wonderful tert book on radia. Enormous cost 

sng tremendous demand, prevents further Gateibution at fee Fetal. 
ver since the year 1909) 


= Duck’s Radio Catalog 


has blazed the way with every thing worthewbile and dependable in radio. 

‘This catalog eclipses all reeious editinas, Tt ts all ner catalogs tm one. 

other even hall e large. The ‘complete catalog of the Radio 

Corporation, with a wealth of scenti 'c data and diagrams, showing how 

to build powerful radio telephone transmitters, the Remier, Mardeck, 

‘and in fact all other entalozs, are in this catalaze Over filty pares of the latest hook-aps 

fg alga rd ‘data ‘and information on radio, incloding 
important instructs 
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‘Can Man Steal Cold Light from 
Nature? 

(Continued from page 26) 
capillaries leading from the mouth of the 
firefly to the light chambers. ‘The amount 
and duration of the light depend on the 
manner of supplying the air. The glow- 
worm evidently maintains a low, continu- 
ous supply, whereas the firefly pumps the 
air in spurts, resulting in comparatively 
brilliant flashes, repeated at will 

About 30 years ago, M. Dubois, a French 
scientist, advanced the theory that luciferin 
is produced by certain microtrganisms of 
which the light-bearing animal is the host, 
It was found that not only-the mature fire- 
flies and other light-bearing insects, but also 
their eggs and larve, were luminescent, 
although it could not possibly benefit them 
in that stage. Further investigations led 
to the discovery that the light-xiving power 
of the animals examined depended upon the 
presence of certain bacilliand in many cases 
it could be proved that specific provision 
‘was made in the mother animal for the in- 
ight-producing 


fection of the egg with the 
microdrganisms. 


Man's Search for Heatless Light 


Lamps of various kinds have been de- 

vised by man for the production of light 
without heat. In every case the goal has 
been gained by providing 1 light. source 
generating light waves of the higher tre- 
quencies. ‘These waves fall in the violet 
1 of the spectrum, and while they are not 
tirely free from heat, the proportion of 
sat is amaall compared with the light, 
One type of lamp that is considered tho 
nearest approach to the ideal cold lamp is 
joore vapor tube, perfected about 20 
years ago by Dr. C. MeFarlan Moore 
‘This light consists of 1 long narrow lass 
tube highly evacuated and connected with 
source of high voltage, A small amount 
‘of carbon dioxid, nitrogen, or neon, is ad- 
mitted into the tube, forming a conducting 
path for the electric current. ‘The result is 
& Geisler tube on a huge scale, Doctor 
Moore hax mcceeded in producing tubes 
several hundred feet in length, every inch 
of which gives off a light of low intensity, 
‘The color of the light in controlled by the 
gas content. Carbon dioxid gives white 
Tight, nitrogen a pink light, and neon an 
orange light. ‘The same idea has been 
applied to a small bulb, but has not, as yet, 
become commercially practicable, 


Experiments with Neon Gas 


In Germany, one physicist hns combined 
meretiry and neon vapor in one lamp, pro- 
ducing a light with a low loss in’ heat 
energy. ‘The neon gas was added to 
mereury vapor to supply the red rays, 
which are absent in the latter. 

Considerable experimentation is being 
carried on in research laboratories through- 
‘out the world on the use of neon gas for 
flluminants. This gas, which was practi- 
cally unknown until a few years ago, has 
been found to postese unusual active ilum- 
jon properties. It is possible that the 
ultimate cold light for practical uses will 
hhave neon as {ts bssie constituent. At one 
American university a recent discovery 
showed that neon, when placed in a circular 
glass tube and exposed to a magnetic field, 
‘continues to glow for a considerable time 
after the magnetic field is removed. Thin 
may forecast a new type of Iamp that can 
be charged at a central station, just as 
storage batteries are charged at the present 
time. 
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a no projecting handle to eatch the line. 
This form of reel in a 60-yd. size will be 
found about right for the average fly rod. 

‘A waterproofed, enameled silk line is the 
‘most suitable one for fly easting. One in F 
size will be found plenty large enough, and 
nothing larger than size E need be used. 
‘Twenty-five yards of line are ample. When 
selecting, see that thas a hard surface, with 
fa flexible enamel; one that is pliable but 
does not feel sticky. A light colored line 
will be found less conspicuous in the water, 
so avoid the black and dark brown and 
green lines. You can test this yourself by 
immersing a short length of different 
colored lines in a glass of water. 
line will last for several seasons of average 
fishing, if kept well greased with mutton 
tallow and not stored away tightly wound 
‘on the spool of the reel. 

There are many different patterns of 
artificial flies. While no two anglers are 
kely to choose the same flies, every fly 
‘canter of experience will include in his outfit 
f collection of standard patterns. For a 
beginning, the angler does not need over a 


‘A good | 


dozen patterns, and my experience sug- | 


gests the following fies ax the most killing, 
‘These are standard and stocked by all 


‘Tho “reversed wing” fly is mostly used, 
‘and this is made by sliding the wings on the 
hook parallel with the snell, or eye, After 
the hackle is tied on, the wings are reversed 
to point in the direction of the barb. This 
way of tying the fly is firm and durabie, and 
will stand a great deal of hard use. ‘The 
“matched wing” or “uttering” styles are 
more dainty in appearance; this fly is tied 
on a single length of gut called a “snell,” 
and is reenforced with a short piece of gut 
near the hook, known as a “helper.” The 
‘snelled fly is attached to the leader without 
knotting. Simply pass the loop of the fly 
through the leader loop, and pass the fly 
through the loop 
just formed, in 
‘slipknot fashion. 
Like the leaders, 

nelled flies 
should be kept 
moistened he- 
neath the felt 
Pads, and carried to the stream in this 
condition. 


tinued ow page 98 


BRISTOL LOUD SPEAKER 


“AUDIOPHONE” 


For Radio-Phone RECEPTION 


NO BATTERY REQUIRED Bell 


NO DISTORTION OF 
MUSIC OR SPEECH 
Design 
Bronze 
Finish 


THE BRISTOL COMPANY, 


45-inches 
Diameter 
Handsome 


Remarkable for itsrich, natural 
and clear tone, the Bristol Loud 
Speaker “AUDIOPHONE” repro- 
duces songs, instrumental music, 
speeches, announcements with a 
greater audibility than is possible 
with other radio receivers. 

possible because of the special de- 
sign of bell and neck, and the 
electrical characteristics of the re~ 


er box, together with the mate- 


rials used. 
Why confine radio receiving to one 
head set alone whe at be noel hy 
everyone inthe room ith the, Bristol 
Cond Speaker “AUDIOPHONE?” ic 
‘dapted for use on all_types of two or 
thraestage power amplifiers Tt in not 
feven necesstry” to tne a separate storage 
attery for magnetizing current 
‘The "“AUDIOPHONE” makes an attrac: 
tse appearance in any room, inthe hone, 
in Bristol Loud Speaker 
from your local dealer 
arrange for it, or supply You direct, 
Endesired. "Write our nearent office. 


WATERBURY, CONN. 


BRANCH OFFICES. 


Boston, Mew York, Philadelphia, Pi 


ii 


ur 


Detroit, Chleage, St. Louls, San Francisco 


DE FOR THE | 


BEST RETAIL TRADE. 
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‘ [/ The BVD:Red Wov 
is the Trade Mark by which 
The BVD. Company assures 
you the far-famed comfort, 
longwear and dependable 
quality of its product 


TheBYD Company 
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FREE 


Trial trip 
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Golfers 


Protect 
your fingers 


this new way 


Tirro_ protects the fin- 
ern from callouses and 
Sisters: Just the correct, 

‘ado the Job 
Tight. Bester, ‘by for, 


width 


than'a glove, Keep a 
spool always in your 
Bolt trousers. 


Use Tirro, too, for a 
grip on 2 tennis rack: 
fo ‘hold tora cloth to 
gether; for. re 
things 


provted 
Jou'll say. 
ies Sn Sal: Me 
“at Dro Sore 
THIS: 
Tirro 3 MATHS 


BAUER @ BLACK, 
2500 Dearborn St, Chicago. 
Mail me a strip of Fiero. 
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Fly Casting Equipment 
(Continued from page 97) 
tuse the leaders and flies should be dried out 
‘and replaced in the fly book. 

The eyed fly—that is, a fly tied on eyed 
hooks—has many merits. It may be used 
with a snell or 
knotted directly 
to the leader, and 
need not be’ dis- 
carded until it is, 
‘worn out. Most 
of the larger 
tackle dealers 
carry allstandard 
designs of flies 
in different hook 
sizes on eyed 
hooks. The eyed 
fly is attached to 
the leader with 
the common jam 
knot, which 
makes a strong and neat knot when pulled 
tight. 

‘What size hook to use depends upon the 
size of trout one fishes for. Flies tied on 
No, 8 hooks are the standard, but No. 6 
are often used for northern streams where 
the trout run to a large size; Nos. 10 and 
12 are used for small brook casting 

‘A skilful fly fisherman uses a fine leader, 


and the common-sense rule is to have the | 


leader with a breaking strain much less than 
that of the line, For length, a single gut 
leader measuring 34 {t. is sometimes used, 
but a 6-ft. leader is better for all but small 
‘brook easting. Longer leaders, of course, 
are used, up to 12 {t., but these are only 
fan advantage when’ casting on large 
‘streams. For aver- 

age use, a long 

leader is likely to 

ateh ite Toop 

the top ring of the 

rod when reelingin T**terine laser 

the line to bring the trout within reach of 
the short-handled landing net. 

‘ou ean buy leaders ready made, with 
loope tied in for using two or three flies. 
More than two flies are never necessary, 

and the more 
skilful casters 
prefer to use 

one-fly cust. 
Stained or dyed 
gut of a gray or 
‘ist colorisoften 


used, because the 
angler regards it 
as leas conspicu- 
ous in the water. 
z This is contrary 
pot to my own ex 

— perience, and 
after experimenting with many shades, I 
prefer the original color of the natural un- 
bleached gut. Get a round, aluminum 
leader box, moisten the felt pads, and put 
‘your leaders between them. 

"A landing net of some kind is well worth 
carrying, even if it is sometimes in the way 
‘when going through the brush. The regu- 
lation fishing basket or creel is made of 
willow, and the best kind is provided with 
metal hinges and fastening for the lid. The 
hhole should be on one side rather than in the 
center, and the best strap is the usual 
shoulder strap and an additional strap of 
‘webbing, which goes across the breast. 
‘When one is stooping over, this prevents 
the creel from shifting around in front. 
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The ellable Never, 263 tube, 
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Complete 
Radio Enjoyment 


is obtainable only where high- 
grade Radio apparatus is em- 
ployed. In order to be sure 
that. you haven't overlooked 
anything that will give you 
the most Radio enjoyment, 
comfort and efficiency, equip 
your receiving set with 


Stromberg-Carlson 
Radio Parts 


Srmonnmec-Caxtson "Radio, Head 
Set” fits comfortably, is quickly ade 
justed, has unexcelled tonal qui 

‘and reproduces the faintest long-dis- 
tance signals 


Srwostnenc-Cantson "Universal Radio 

id be attached to every 

any standard jack— 

any type oF size of conductor 

find takes wire loops, tinsel loops, pin 
tips or spade tips. 


Srrowmene-Canson  “Raclio, Jacks" 
freadapted tall standard Radio Plugs. 
They mount neatly ‘without washers, 
on panels of varying thickness between 
oa panel 

Srouneno-Cantsox Radio Parts, are 
ide bya cance with 28 year! 
Fado ‘and telephone apparatus, 


s 
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How to Build Stanch Cai 
Canoes at Little Cost 


By Gilbert P. Chase 
Lieutenant-Commander U. S.N., Retired 


'T WAS in the summer of nineteen- 

twenty, just after I had retired from 
active service in the Navy, and we had 
settled in Mountain Lakes, N. J. Of 
course the boy wanted a canoe. I wanted 
hhim to have one, too. But prices were 


| high, frightfully high in those days. Sev- 


enty-five dollars for a eanoe with the sum- 
‘mer half gone had not a cheerful sound. 
While we were considering what to do, 
the boy found out that other boys around 
the lakes were making canvas canoes. 
Furthermore, these homemade boats were 
‘more popular than the store canoes because 
of their lightness and the ease with which 


they could be moved about and paddled. 
My son got the idea, assembled his ma 
terials, and started in. 

‘After he had the two end pieces fastened 
to the keel, he called on me for advice and 
assistance. According to the specifications 
the ribs were to be barrel hoops, but I am 
treat believer in the solid bulkhead, 20 
‘suggested that we use the ends of boxes. 


Finding that the owner could accommo- | 


date himself in a cockpit 3 ft. long, I set 


two bulkheads 3 ft. apart on the keel, | 


juldistant from the midship section. A 


each of these. 
For the longitudinals we used thin strips 

of pine, and a barrel hoop for stiffening the 

midship section, 

the next house had become so much inter- 


os 
oy seus aencics 


‘was taken into partnership. 

With the photographs and sketch, a de- 
tailed description is unnecessary. ‘The con 
struction was varied somewhat in later 
‘numbers, as by using hoops instead of solid 
bulkheads. Altogether, my son made three 
eances. The first one he still has: the sec- 


fond was sold, and the third was given a 
‘Before putting on the first coat of paint, 


| the canvas must be wet. It is not necessary 


(Continued ow pose 100 


By this time the bay in | 


llision bulkhead” was set 15 in. from | 
| 


HOMCHARGE : 


YOUR BATTERY 


trouble, 
—no nioving 
of batteries—loss of time—no 
effort on your part—no tech- 
nical or professional knowledge 
needed. 


HOMCHARGER 
‘successfully meets all charging 
conditions, and is the only 


rectifier combining the follow- 


ing essential Homcharging 
features. 


1. Self polarizing. — Conn 
battery either way and it will 
always charge No danger of 
reverse charging, ruined bat- 
tery or burnt out Rectifier. 


2. No delicate bulbs to break 
or burn out. Only one mo: 
and two wearing parts. 
are replaceable as a unit after 
thousands of hours use, at 
small cost, Cannot be injured 
by rough han 


3. Operation stops and con- 
sumption of current ceases 
immediately upon disconnect- 
ing battery. 


4- The only charger costing 
less than $100.00 that will 
fully charge a battery over 
night. Gives battery a taper 
charge—exactly as recom- 
mended by battery manufac- 
turers. Guaranteed not to 
harm your battery even though 
left connected indefinitely. 


S. Highest efficiency of any 
three or six cell charger made. 


6. Nodanger of fire. Approved 
by the Underwriters, 

Will charge any Radio "A" or 
tattery au well te Your auto battery. 
Send Yr llc No 3 for forthe 
information. 


For sale by all radio, electrical and 


inal ing 
SNipped express prepaid 9] Q.50 
Hozctcare pens §] B50 
ye aha aaias 
‘The Automatic Electrical Devices Co. 
1 We Tit, Cdn 
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Stanch Canvas Canoes 


to use heavy canvas; we used 6- or 8-02. 
duck. For marine ‘construction copper 
fastenings are best, but we found ordinary 
carpet tacks suitable for these boats, as 
they were painted as soon as put togeti 

‘The cost for the first two canoes is item- 
ined as follows: 


ach, $7.73 


| _ My boy chose Colonial yellow with green 
trimmings for his first effort, When 
Inunched, the eanoe was complete in every 
| respect except the name, and that, by the 
| way, is still lacking. This pretty little 
| model sat on the water like a duck, drawing 
only about 3 in., in perfect trim, without the 
slightest list, and not leaking a drop. 


Straightening Golf-Club Shafts 


MAY pertectly good golf clubs go into 
disuse every year because of crooked 
shafts or are turned over to a professional 
for new shafts at a cost of from two to four 
dollars. A crooked shaft may, however, be 
straightened easily and quickly at home. 
Hold the shaft over a gas-stove flame for 
‘a few minutes until it becomes warm, It 


| can then be bent to the desired position and 
| held rigidly until the wood cools. It will 
remain straight if well eared for. 

In warming the shaft, it is not necessary 
to hold it close enough to the flame to cause 
scorching of the varnish. A little oil rub- 
bed on the wood finishes the job, and the 
club is ready for a turn on the links 
hour or two.—R. A. Houstow. 


"peeg Air Cushion for Campers 


AIR pillows for the summer camp, canoe, 

‘or motor boat may be made quickly 
and cheiply from old automobile inner 
tubes. Prepare a canvas bag or casing of 


Sie Se fh cwwey 

| 

8] 
Mygrioney Conte Grits 
ape, and coll 


within it a piece of inner tube long enough 
to fill the cushion when inflated, An old 
inner tube valve stem will serve for the air 
inlet and a small bicycle pump, if available, 
‘will provide the pressure to blow up the 
cushions.—CHARLes C. Spree: 
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Auto-Wheel Advantages make 
this Coaster the Fastest of ’Em All 


ont 
mia sar 
Epo tr bad 


Auto-Wheel Coaster Company 
487 Schenck St., North Tonawanda, M. ¥. 


Suto Wheel 


BUILDING AND FLYING AN AEROPLANE 


‘The Gilbert Boy Engineer- 
ing Book for 1923 
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‘te "Send gr ite toy 


“RADIO TELEPHONY FOR AMATEURS” 
By STUART BALLANTINE 
Formerly Expert Radio Aid U. S.N. 
is the book that tells the kow 
and why of radio telephony. 
Written so you can under. 
The biggest 
ceur operator. 
200” pages, fully iivstrated. 
$1.50 net, by mail $1.65 
SEND FOR YouR coPY 
DAVID McKAY COMPANY 
PHILADELPHIA 
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Rigging Up an Emergency Sail 
for a Paddling Canoe 


“T1138 sail for a paddling canoe isso small 


‘tnd takts up o little room when rled | 


that it can be carried at all times. Al- 
though T have sailed 14- it 
mainsail of 70 sq. ft. and a mizzen of 25 
sq. ft, Tam partial to the small sail for 
many ‘reasons. 

‘Only one spar, the mast, is required. 
‘The sail is rectangular in shape and 
proofed so that it can be used for covering 
camp blankets and also as a pup tent. It 


[A paddling sail lends « helping hand 
ioe toms eamoniet 


ind by 5 ft., and 2 in. is allowed on all sides 
for turning over. All the rope is 8/16 in. 
in diameter, and the sheet rope is 9 ft, long. 

‘Through the five brass grommets on the 
mast side are passed rope loops. Four of 
them are -in. loops and are slipped over the 
‘mast, which is 2 in. in diameter and 7 ft, 
Jong. ‘The upper loop is 6 in. long and is 
passed through a slot at the top of the 
mast, slipped through a loop in the short 
paddie tie rope, and placed over the top of 
the mast. The paddle tie rope is then 
brought down, and the lower end, which is 
“forked,” is passed around the mast. and 
through two }¢in. holes in the paddle 
Dade. The ends are then tied in a bow. 

‘The sail is fixed to the other end of the 
ddle by slipping a 6-in. loop through 
in, hole and passing it over the end of 
the handle. 

‘The sail may be made waterproof by 
siving it two coats of boiled linseed oil 
to which a little turpentine has been 
added.—Hewry S. Lanany, 


Sun Top Improves Rowboat 


A DISCARDED bugay top or even the 
top from a small automobile will 
make a good sun top for a rowboat. It 
can be fastened in place with strap 
fron.—L. B. Rosas. 
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Pipe and Fittings Framework 
for Motot Boat Top 
By B. Francis Dashiell 


ANY small motor boats and launches 
‘would be much more comfortable in 
hot or rainy weather if they had light, de- 
tachable tops. One can be made with 
little difficulty or expense by constructing. 
8 framework of pipe and pipe fittings. 
For asmall boat, ‘in. pipe is large 
enough. The standards are fastened to 


How the frame, ix put together 
"Tod! fastened te! the Seek’ 


er 


the decks and coaming by slipping the ends 
Into either floor flanges or boardwalk 
brackets. Holes are drilled through the 
ipe and fittings for cotter pins. 
etched over the top and 
fastened with small bolts. It should be 
left large enough to hang over the edge of 
the frame so that a plain or ornamental 
edging may be provided. 
‘Two men can lift the top from the boat 
to the landing or replace it. If boathouse 
pulley with two hooks can be 
fitted overhead so that the top can be 
raised clear of the boat by means of a rope. 


Collapsible Play-Tent for Children 
Folds into Small Compass 


HILDREN like to play in tents, but 
tents give an unsightly appearance to 
the yard if they are allowed to remain up 
all the time. This little tent can be put up 
in the morning and taken down at night 


To net up this tent requires only a minute 


when it is not in use, 
little space when folded. 
‘The method of construction is shown in 
the drawing. A metal rod runs between 
the two end supports, which are formed by 
two boards held together at one end with a 
hhinge. A few stitches of string through the 
‘canvas will hold the rod in place and pre- 
vent it from sliding out, The bottom 
| boards are provided merely with a block 
at each end to prevent the canvas from 
spreading out flat.—W. C. Rover. 


It requires very 


Popular Science Monthly 


A. BLINDING flash —a deafening crash 
not your house—but close. Your 
fadio set can be ruined by the high 
induced charges set up in your antenna 
Wire unless protected by a Radisco Light= 
ning Arrester. 
| | Put an end to this lightning bugaboo, 
‘The Radisco side tracks these induced 
| gharges without injury, to your set. 
‘Small, inexpensive, weatherproof. $3.a¢ 
ir dealers or RADIO DISTRIBUTING CO., 
EWARK, N, J. 


Write for catalog of radio supplies. 
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E instruments 
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_ Send for Free Booklet 
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258 Broadway, New York —Dept. 400 
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Easily Handled Muslin Covering | | 


epee | PATENTS comviicurs 
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gemmon, scar will acon be covered mie | [| Before disclosing an invention, the inventor should write 
finish isin good condition, the chances are | J for our blank form ‘Record of Invention.” This should 
that it won't remain so, unless some extra | ff be signed and witnessed and if returned to us together 
‘care is taken. ion ahows the method wed | fj With model or sketch and description of the invention, 
by one car-owner to prolong the luster on | J we will give our opinion as to its patentable nature. 


Our Three Books Mailed 
Free to Inventors 


Our Illustrated Guide BOOK 


HOW TO OBTAIN A PATENT 


Contains full instructions regarding U. S. 
Patents. Our Methods, ‘Terms, and 100 
Mechanical Movements illustrated and de- 
scribed, Articles on Assignment or SALE OF 
PATENTS, Patent Practice and Procedure, 
and Law Points for inventors. 


OUR TRADE MARK BOOK 


‘Shows the valueand necessity of Trade-Mark 
Protection and gives information regarding 
unfair competition. 


OUR FOREIGN BOOK 


We have Direct Agencies in all Foreign 
Countries. Write for our illustrated Guide 
Book on Foreign Patents. 

Send for List of Patent Buyers containin 
unsolicited Letters from Manufacturers an 
others Wishing to Buy Patents, 


SPECIALIZATION Our Staff 


‘A. muslin sheet 8 ft, larger each 
way than the dimensions of the plan of th 
ear, was sewed together and arranged ov 
tthe garage floor by sewing loops in the | 
hoot, at 2 or 8 ft. intervals from the corners 
of the cloth, Small trunk ropes were tied 
to these and in turn run over pulleys made 
fast to plate ties over id spaced close 
to the sides of the garage. These ropes 
ware then dropped to the floor and wrapped 
about a spike in a convenient studding to 
hold th 

‘When the car is driven in, the ropes are 
loosened and the sheet let fall over the car, 
completely enveloping it, Later, the four 
ropes were all run through a single pulley 


jot in place overhead. 


and twisted slightly to forma cord. Then, field of invention is so vast that it is impossible for any one to become an expert 

by simply operating one rope, the sheet | in aivuhe diferent cams of invention Only thom fied in the tas o which the 

‘was adjusted. —N. M. invention relates are capable of rendering efficient service. For this reason Victor J. 
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Our New York, Philadelphia, Pittsburgh, Chicago, and San Francisco Offices 


Owing to the growth of our business we have established for the benefit of our 
clients Branch Offices in New York City, Philadelphia, Pa., Pittsburg, Pa., Chicago, 
fil, and San Francisco, Cal. ‘These branch offices being located. in, these large 
over cits, together with our Main Oice sated near the US. Patent Ofice, 
in Washington, enables us to more promptly handle the business of our clients, pare 
ticularly as the branch offices are ia constant touch with the Main Oftice and tally 
‘equipped to handle patent business in al its branches. 

Highest References—Prompt Attention—Reasonable Terms 

a a oa oa ie scsi eos Fs Sl 


VICTOR J. EVANS & CO. 
Patent Attorneys 


} 
|) 1007 Waser Bide. TTS Tey B14 Emp Bid, 
Chicago Offices, 1114 Tacoms Bldg. San Franciseo Offices, Hobart Bldg. 


,| and out as she pleases. The device helps 
i house free from 
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| Main Offices, 760 th Street, Washington, D.C. | 
| _ Gentlemen: Please send me FREE OF CHARGE your books 
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PATENTS 


SECURE A PATENT, send for Our Guide Book, HOW TO 
GET A PATENT, sent Free ¢n reques 


Tells our Terms, Methods, 
Send model or sketch and description of your invention and we | | 
will give our opinion as to its 
patentable nature. | 


' RANDOLPH & CO.|| 
' 0 FS, NW, Washington, D. C. 
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Booklet Free Highest References 
|] Premptness Assured” Best Results 
‘Send drawing or model for 
examination of Patent Office records 
‘and report as to patentability. 
All Business Given Prompt and 
Proper Attention 


WATSON E COLEMAN, Pateot Lawyer, 
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Four Blocks Raise 
for Child’ 


TO BAISE a dining-chair high enough 
for a child of 21 years and older, four 
blocks about § in. long may be made and 
screwed to the legs as shown in the accom~ 
panying illustration. ‘The advantage of 
this method is that the chair then matches, 


PSS | thie “high” 
sea 1. Thats 
Be he fattare 

i 


the others in the dining-room. When the 
blocks are no longer needed, they can be 
removed by taking out the long serews. 

‘The blocks should be made of hard wood, 
carefully shaped, sandpapered, and stained 
for polished to match the wood finish of 
the ehair.— Harry R, L.. CHELLMAN, 


Make Money: with 


Your Camera 


UT in San Bernardino, Calif., a wide- 
‘awake man stood watching two work- 
‘men as they laboriously heaved a great bale 
of straw over the tailboard of a truck, What 
he saw gave him an idea. Why not suve 
the labor of one of those men, and at the 
‘same time make the job easier? 
He developed his idea, and the result was 
a tailboard elevator, driven by the truck 
‘motor, that lifts thousands of pounds to 
the level of the truck floor 
“There was another wide-awake man, in 
Riverside, Calif., who he truck’ in 
operation. He, too, had an idea. He got 
hhis camera in action and photographed two 
views of the tailboard elevator—pietures 
that revealed how it worked. As a result, 
this Riverside man, C. R. Baldwin, won the 


FIRST PRIZE, $25 


in Porutan Science MoNTHLY's camera 
contest for August. You will find his wine 
ning contribution on page 99 of thi 
Any render of PorvLar 

Monmuny, by keeping his or her eyes open 
for ingenious new mechanical devices or 
scientific achievements, and by watehing 
for a chance to make use of his camera, ean, 
like Mr. Baldwin, win part of the 


$50 in Prizes awarded 
each month 


to readers of POPULAR Sclexce Mowtity 
who send in the most interesting photo- 
graphs of scientific or mechanical interest. 

Other winners in the August contest, 
‘whose contribution appear in this issue, are: 

SECOND PRIZE, $15 — Allen P. Child, 
Kansas City, Mo. “Subject: “Horse and 
Giant Hammer Pull Stumps” (cee page, 
3). 

THIRD PRIZE, $10—Dan West, The 
Dalles, Ore. Subject—“Tractor on Stilts 
Lifts Lumber Pile” (see page 49). 
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Furniture ahd Toys Bring in 
$325 in Five Months 


By Maynard N. Kirkwood 


(Contributed in the contest, “How I 
‘Made Money with My Tools") 


MX. WORKSHOP is composed of half a 
garage, partitioned off and floored, 
with a gas connection for my glue pot and 
soldering iron, and an electric light for night 
work. About a year ago when I started to 
get together a set of tools, I had a saw, 
hammer, brace, a few bits, and a coping 
saw. The value of my tools now is $85. 
During the past four months I have made 
on order four indoor flower boxes, two 
cedar chests, 1 pi 
racks, two medicine cabinets, two tool- 


chests, one portable electric table lamp, and 

piano lamp. On file I have orders for a 
Ubrary table, a buffet, and a child's bed. 

In selling these articles I have a certain 

it my work as salesman 

tact with many housewives 


handle. I find that by 

snge lumber companies in 
the city I'am able to pick up good stock, 
and by buying it in as large quantities as 
possible I am able to get a little benefit in 
the price. I also find it pays to go to plan- 
ing mills, where there is always a supply of 
‘odds and ends of lumber that ean be pur- 
chased for a small sum. 

Flower bores, which cost approximately. 
$1.25, sell for $3; cedar chests, which cost 
from $6 to $10, sell for from $15 to $25; a 
redwood piano bench, mahogany finish, 
cost $5.50 and sold for $11.75. Portable 
piano lamps of mahogany cost me com- 
plete, with silk covered shade on a wooden 
frame, from $18 to $22 and sell for from 
$40 to $50. A buffet I made for myself of 
walnut with mirrors and leaded glass, cost 
$36.15 for materials and finishing, and 
the same piece in a similar design and 

materials would 
hhave cost_me, if 
bought at retail, 
3127.50. 

The model 
steamships and 
battleships il- 
lustrated were 
made for boys in 
my neighborhood 
and brought from 
$1 to $4 apiece. The battleships cost me 
about $2 and are made of white pine “two 
by sixes,” 4 ft. long. The superstructure 

t stock. The steamer, which cost 
$3 and sold for $6.25, is made of the same 
material. ‘The keel of each boat is a length 
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B inchorior hat 
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Elude a Magnavox Radio 
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Ie is Magnavox Radio, 
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Ingeet wholly useful and 
enjoyable. 


With the Magnavox J 
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only brings the menage, 
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‘The Magnavox Co. 
Oakland, California tf 
NY. Ofce:370 Seventh Ave, d4 
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Furniture and Toys Bring $325 
(Continued frem page 105) 
of gaspipe; this gives them the right draft. 

Tn the past fve months I have done from 
$900 to $525 worth of work. I value my | 
equipment at about $135 and figure that I 
have made a clear profit of $110, not count- 
ing what I spent for tools. 

‘My training in woodworking began in | 
the publie schools and T have since. spent 
rmost of my spare time at the bench. I buy 
4 many mechanical and technical books as 
posible and apply the methods used by 
others. This has aided me in improving 
iy own work. I have been helped in. de- 

ing my work by a course in commercial 
‘designing and blueprinting. Tslways make 
‘rough sketch and then a finiabed drawing 
toscale, which I trace and blueprint. This 
makes cutting the stock a simple matter 
and shows in advance just how the fnished 
article wil appear. 


Hood Will Improve Gasplate 


“Titi housekeeper who cooks on a gas. 
plate will welcome this hood, which 
can easily be made of blue sheet steel or 
sheet copper. 

Tf steel is used, it should be about 1/32 
in, thick (22-gage). The hood should be 
made long and high enough to take ina 
wash-boiler with its handles. Ordinarily 
the top should be about 16 in. above the 
burners. ‘The depth will depend upon the 


Sam | 
yO ry 
woe | oack ‘sce 

el a 

= mauuars wr 

see hl 
ize ofthe gasplate: the hood I made comes 


ut 4 in. in front of the legs of the plate. 
"The back and sides, in one piece, and the 


G- 


bottom should be made fi ed and 
veted together. The top longer 
than needed, bent in the middle, fitted to 


tthe angle of the back and then eut off at the 
sides long enough to form a 1-in. lap. All 
joints should be lapped 1 in 

‘The ventilator may be omitted. —H. 8. L. 


| Increasing Range of Electric Fan 


JET W0 boards are placed in. front of a fan, 
| Bas shown in the illustration, the mé 


covered.—J. B. Moran. 
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ing air will be deflected and a greater area | 


Popular 
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jence Monthly 


‘Type 223 Price $27.50 
Wave Length, 180-500 Meters 


Many amateurs prefer to assemble their 
own sets and use’ their own ideas as t0 

TYPE No. 223 consists of all parts to 
make a resiving tuner incding dried and 
‘engraved formica panel measuring 6'’x1734" 
Every item is a standard Tuska. Product of 
highest grade and lend. themselves to THE 
Porucar Screxce Monruy's regenerative 
‘design for which they furnish blueprint, as 
‘well as many others 

ales and Artery Sed Fes Crt 
"e Catlagn Ne- 3. 


‘The C. D. TUSKA COMPANY 
40 Hoadley Place, Hartford, Conn. 
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Homemade Candy Floss Machine 
Turns Out Dainty Confection 


‘TEASPOONFUL of sugar is spun into 

a large pull of candy floss by the in- 
expensive and comparatively simple ma- 
chine illustrated. It has proved a money- 
maker at small fairs, and a novelty for 


‘A large dishpan with a 6-in. hole cut in 
the center of the bottom wes first mounted 
‘on a box and two wire arches were soldered 
fover the opening to support gas burner. 
‘The sugar receptacle was made from the 
bottom of a baking-powder ean, cut off so 
as to be 234 in. high. The cut edge was 
turned down to make a smooth finish. 

‘One-half-in. slits, not more than 1/82 in 
wide, were cut at 34-in. intervals around 


ectorer tow 


the bottom of the can, as shown. ‘These 
were made by pressing a knife blade 
through the tin and smoothing the rough 
edges inside. ‘The sugar container was 
‘then fastened to a flange at the upper end 
of a shaft, so that it could be revolved 
steadily and rapidly by a small motor. 

In operation the gas burner is lighted 
after the motor is started. When the 
revolving sugar container has become 
heated, a small amount of granulated 
‘sugar is poured into it. When the sugar 
bogins to melt, it is thrown by centrifugal 
force, in liquid form, through the small 

3." AB soon as it strikes the cooler air 

in becomes solid, only in a 

form resembling cotton. This is eaught on 

18 paper cone, which is revolved until a 

large puff of candy has been collected on it. 

‘The candy ean be colored by adding jelly 
powder of various flavors to the su 

‘A crank and gear ean be used in 
the motor, if electric current is not 


Growing Ornamental Boxwood 


FFOR the home gardener who wishes to 
have ornamental boxwood plants, good | 
method is to drill holes in the 


aid of a sharp 
pointed stick 


v 1 
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Sprouts are 
placed in the 
top of the box. 
When the plants 
have grown, the 
box will be cov- 
ered almost 
completely with 
the growth of 
boxwood.—W. 
C. Roser, 
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This Screen Has a Hole for the 
Garden Hose 


‘HE purpose of this screen is to make it 
possible to slip a garden hose through 
| 2 small hole in the comer without rem« 
| ing the screen, and when through using it, 
to close the opening with a small swivel- 
door, to keep out fies. 
To make this opening in a window screen 
frame, cut out a block of wood 4 in. square 


Pats 
POSE The hese outlet open 
Nona cies 
and about 4 in. thick, with a hole, 114 in, 
square, in one comer, and nail this block 

in position as shown. 
Make the door as indicated and fasten it 
| with a wood screw so that it can be swung 
‘open or closed. Secure the screen firmly 
‘around the hole—H. RC. 


A Cheap Automatic Drinking 
Fountain of Wood 


JO CHEAPER automa 

fountain can be made 
| ittusteated. ‘Three holes are bored in 
| by 2 by 11 in. block of wood. One 
| hole runs through the center for about 
in.: another hole, of a size to fit snugly on 
the end of an ordinary faucet, is bored at 
right angles to meet the end of the first; a 
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third smaller hole is drilled near the end to 
permit the water to bubble up and out. 

| The end of the longest hole should be 
stopped with a wooden plug and, if desired, 
a Nin, metal tube may be fitted into 
the fountain outlet. 

In a shop such a fountain as this saves 
time and has obvious advantages over using 
8 common glass or cup. It can readily be 
removed when it is neccessary to have 
fan unimpeded flow of water from the 
faucet —G. C. Hexsunencen. 


| JFOR general construction purpeees, con 
‘rete should be made up in what is often 
| calied a “quaky mix.” That means the 


mixture should be sulficiently wet so that | 


| a pile of it will gradually flatten down ofits 
‘own weight. It must not, however, be so 
moist that the materials—the cement, sand, 
and aggregate—have a tendency to separate 
and form concrete of variable density. 
On the other hand, 
| not used, the concrete will be weak. 


if sufficient water is | 


“Lighting Fixtures” 


Ready to hang. 
Direct from man- 
ufacturers. 

4 Completely wired 

A including glass- 
ware. 


T 


Send for Catalogue No, 34 
snd “Bealere” ptoponition 
ERIE FIXTURE SUPPLY CO. 
Desk A, Erie, Pa. 
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COLD PIPE BENDERS 


‘Standard of the World 


"Yui Union Toot ¢ 
UNION TOOL CHEST co, 
Laches ai 


Lightning Protection!!!! 
From the INSIDE 
JACOBUS VACUUM 


ASBESTOS 


We are miners and shippersof Crude 
Asbestos in any quantity. We produce 
all grades at our world famous BELL 
ASBESTOS MINES, in Canada. We 
also card fibres, spin yarns. weave 
dloths, and make all sorts of Asbestos 
products. 

For anything you want in Asbestos 
turn to 


Keasbey & Mattison Company 
Do 4 AMBLER, PEN GE 
oower cf che Were tart haben Moun 
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Copying Photographs, Checks, 
Documents, and Designs 
without a Camera 


A. TULL size photographic copy of a 
document, birth certificate, honorable 
discharge, or recommendation is often 
needed for use in connection with legal 
matters. ‘To make such copies, as a rule it 
isnot necessary to use a camera. ‘The docu- 
ment itself may be placed directly in con- 
tact with a piece of photographic paper, 
and exposure and development carried out 
in the usual manner. 

A reproduction of a check made in this 
‘way is illustrated. ‘This was printed with a 


“This print shows even the Indorsement 


two-second exposure before a 25-watt lamp. 
‘The light passed through the check from 
front to back, so that the photograph was 
made in the same way as a blueprint. 

It will be noted that this method of 
making “negatives” has the unique ad- 
vantage of reproducing simultaneously the 
‘matter on both the face and the back of the 
check. By holding the print before a 
mirror, or looking through the paper, the 
reverse writing or printing may be read. 

Photographic printing paper may also be 
used to record the shape and size of im- 
portant keys. The illustration shows a 


Tecord of a key to a safety depos box, and 
from ita duplicate could be eat i the key 
were leat. Ferns, 
Teaver, laces, 
certain types of 
needlework, 
Pierced "metal 
Seerton seen stter Si Grnaments 
may readily be copied in the same way. 
Duplleates of unmounted: photographs 
may even be made. "The fist exponsre 
"negative”-—muat be washed and dried and 
‘rint made from it inorder to ob- 
“positive” that will correspond to 
the original. "The fiber of the paper will 
reviter toa certain extent, oii adviable 
{or choose fine grained paper snd one 
thats recommended for ust with very fat 
negatives.-L, P. 


Old Tire Forms Testing Trough 
for Automobile Inner Tubes 


N OLD automobile tire cut in half can be 
used as a water-trough for testing inner 

tubes, provided it 
is free from holes. MjLTOFEMe 
The old tire 
should be placed, 
for convenience 
in handling, in a 
frame or crate 
illustrated. The 
three boards of 
the frame should 
be 7% in. thick and 8 in. wide, and should 
bbe braced securely by strips across the 
corners. 

‘The whole trough can be assembled with 
little trouble and expense, and stored away 
when not in use.—CHARLES BROCKSMITH. 


3 
For testing inner tubes 


Equipment Which 
Actuates the Man 


Your wonderful modem 
machine has every sort of 
ingenious equipment to speed 
the production—but none of 
it attaches to the brain or 
intelligence of the machine 
operator. 

Yet the brain of the operator 
must receive an impetus be- 
fore his machine does. His in- 
telligence must sec that the work 
comes through in the quantity it 
cought to. 

His production-record on a coun- 
ter reaches the mind—and moves 
the hand—of the operator. ‘The 
only piece of machine equipment 
actuating the worker, is a 


COUNTER 


‘The small Revolution Counter be- 
ow registers one for a revolution 
ol & shaft, recording «machine 


it stand 
Nery high rate 


(Gee 45 se)" Soll Roary Ratchet 
inter, to Tegister reciprocating move: 
‘nents of small machines, sso $200, 

‘The Set-Back Rotary Ratchet 
Counter below is for the larger 
rmachioes. such as punch prener and 
‘etal-staiping machines, where a recipe 
‘rocaling toovement indicate 8 operation. 


Pasi oth a 
page erg fe 
Bee ae ee ool 
Seis os oe 
Series an eee 
figures, as illustrated, $11.50—subject 
to discount. (Cul less thon ¥4 size.) 
ere ee eat Bo 
See i er st 
ret er 
Topas voor 
Thr siete tite 
ope 


The Veeder Mfg. | 


44 Sargeant St, Hartford, Conn. 
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The Paper Test— 


Before the experienced electrician 
or telephone lineman buys a pair 
of pliers he tests them with a 
moist piece of paper. 

Pick up a pair of Neverslip 
Pliers—moisten a piece of paper 
between your lips and fit it between 
the cutting blades. Then grip your 
hands. Clip! ‘The paper is cut 
clean as a whistle. And you can 
bet your bottom dollar that a pair 
of pliers that stands the paper test 
will cut anything from a ten penny 
nail to the softest wire, 

Neverslips cut clean because 
their cutting blades are made from 
special high carbon crucible steel. 
But should you accidentally nick 
one of the edges it may easily be 
replaced with anew blade. That's 
why Neverslips are guaranteed to 
coutcut and outlast any plier made. 


NEVERSLIP 


side cutting pliers 


‘Aske your hardware dealer to show you a 
pair. Ihe hasn't them in stock send us his 
hhame and we'll wee that you are supplied. 


Write for leatiet 
THE NEVERSLIP WORKS 
New Brunswick, New Jersey 


Meverslip Pliers are furnished in 
fin, teven and eight inch sizes 


Popular Science Monthly 


$$ 
Shipshape Home 


| The 


How td Do the Odd Jobs 
‘Screen Door | Zaveat cast samen | 
Sak” \eree cree 


‘were made quickly and 

easily from pieces of 

serap iron 1 or 8/16 in. thick, 24 in. wide, 

and about 3 in. long. The length depends 
fon the thickness of the door. 

‘The catch should be cut out with a hack- 

‘saw and filed smooth. It is then fitted into 


8 notch cut in the edge of the screen door 
and fastened with a nail. Drive another 
nail in the door easing for the hook to catch. 

If there are children in the household, it 
is advisable to place the latch about 5 ft. 
from the floor. The children then cannot 
‘open the door. 

‘The latching is automatic, that is, pro- 
vided the hole in the latch’ is placed far 
‘enough from the hook end so that that end 
will outbalance the handle—K. W. F. 


Parer should never be 
applied to a surface 
that is not thoroughly 
dry, Be sure there is 
no moisture under- 
neath, even if the wood seems free from 
dampness on the surface. 

Do not start painting before the sun has 
dried up the heavy morning dews. Choose 
some other time than damp, unsettled, or 
rainy weather. 

‘A new house should not be painted whl 
the plaster inside is still damp. 

Knots and all sappy streaks and spots 
should be coated with shellac and allowed 
to dry before the paint is applied. 

‘Three thin coats are better than two 
heavy ones. See that enough turpentine 
is added to under coats to reduce the sur- 
face gloss, as otherwise the glossy finishing 
coat ‘will not adhere so well. Allow at 
least 48 hours between coats.—R. P. 

it with turpentine and 


Care of 
Brushes 
wah it with ordinary 


yellow soap and water. Straighten the 
bristles and wrap them carefully in paper 
folded in about the same way as the wrap- 
per in which the brush was purchased. 
Care in cleaning is the chief essential in 
preserving the brush in good condition. 
‘To keep a brush pliable overnight, sus- 
pend it in the paint in which it has been 


Ce on fore 111) 


‘Wares you are through 
using a brush fer paint- 


ing or varnishing, clean 


It Will Pay You to Own 
A MONARCH JUNIOR Lathe 


“The Biggest Little Lathe Built” 


There are hundreds of things made of 

neal or wo for the shop automat 

MONARCH JUNIOR the,“ * 
sturdy “dependable. small engine 


ts 
i Set dy TRS 
of ich ace. war opal te 
nal fo Roce ce a 
ap ao ey 
ions 

tha Oren hoon ath ung 
PEASE '225 hay 


tolearn to operate the MONARCH. 


JUNIOR anderen renner’ can't fn 
tie MONRCCH ad 
sal wrk that 

find 


It ipcan 
UNIO} 


‘THE MONARCH MACHINE TOOL CO. 
401 Oak Street Sidney, 0. 


“BOWLEGSand KNOCK-KNEES” 
UNSIGHTLY 


‘SEND FOR BOOKLET SHOWING PHOTOS. 
‘OF MEN WITH AND WITHOUT 


The Perfect Leg Forms 
PERFECT SALES 0,140 H Maye Ave, Dat 45, Cae, 


S 


this one 


{MLN 


RJRH-4L0-L824 


August, 1922 iL 
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The Shipshape Home 
inued from 


used or in turpentine or kerosene. Another 
method is to leave 2 small amount of the 
paint or varnish on it and wrap it up in | 
several thicknesses of newspaper. It can 
be kept soft for days by this method, which 
will not serve, however, for brushes used 
in ahellac, alcohol stains or other quick- 
drying finishes. 

Putting a brush in water to keep it from 
hardening usually is not considered good 
Practice, though some painters do it.—A. J, 


Thoroughbreds 


Crack machinists, ambitious 
apprentices—the real thorough- 
bred mechanics of the metal 
working arts—prize and demand 
the superior precision too! qui 
found only in 


Starrett Tools 


—the thoroughbred fine tools. 
A. typical example 
Micrometer Case. No. 
nd for a higher finished 

Nickel pated, round 

it "maken afi 


Svocessrut painting of 
new woodwork depends 


Priming 
partly upon using a 
Driming ‘coat ‘that is 


Woodwork 
Biapted. for, the. par- 


ticular variety of wood being finished, 
Such woods as white and red cedar and 
California redwood absorb paint well, and 
the priming coats on them should ‘have 
plenty of raw linseed oil. Each gallon of 
Paint used for priming should have mixed 
with it from 1 to 134 pints of raw oil and 
turpentine mixed in the proportions of two 
to one. ‘The variable graining of these 
woods in respect to color makes it im- 
erative that they should have three coats 
of paint, 

White pine, whitewood, basswood, elm, 
and poplar absorb paint moderately’ well, 
‘The priming coat should be mixed with ' 
pint of turpentine to gallon of paint. 
‘The color of these woods is sufficiently 
‘uniform to permit two-coat work, provided 
the paint is colored. With white paint 
three coats are necessary. 

Listed as woods that are difficult to 
prime are yellow pine and other hard pines, 
{he firs, spruce, hemlock, eypress and gum. 
‘The primer should be thin and penetrating. 
To euch gallon of paint for priming at | im 
least one pint of turpentine should be | 
added. 

‘The second and third coats also should 
bbe thin and well brushed out. It is not 
advisable to attempt using only two coats 
‘on these woods, 


‘Send for Catalog No, 22 "\W," 


THE L. S. STARRETT CO. 


‘The World's Teslmakere 
Manulacturers of Hack Saws Unsealed 


ATHOL, MASS. 


‘To aaxe a really good 


warm water in which | 

hhas been dissolved 5 02. each of nitrate of 
copper, chlorid of copper, and sal ammo- 
nine, and to which 1 of. of erude hydro- 
hloric acid has been added. The mixture 
‘should be made in a glass or earthen dish 

lied with a flat brush. After it 
sd, the powder remaining on the 


“in | tei =| A BARGAIN! 


Jantecere $19.00 
iarneuoree 


Motor is split-phase fan-cooled, 110 
volt, 60 cycle, A. C. operating at 


surface should be removed. 1740 rpm. 
Give a first coat of red lead thinned with 
pure boiled linseed oil and a small quantity 
of turpentine and follow with two coats of 
‘8 good white lead paint. 

If the metal can be left standing un- 
painted for at least a year, it ean be painted 
without any preliminary treatment except 
‘washing with sand-soap and water,—G.H.E, 


Every motor tested for $0% overload at the 
factory, and guaranteed for 1 yearby the makers. 


Just the motor for running household 
washing machines, cream separators, ventilat- 
ing fans, and small machine tools. 


Grinder and Buffer, with $ 00 
the above motor. Has 6 inch 25.00 
abrasive wheel and 7 inch Buff 
Send cash with order. At these exceedingly low prices, cash must accor 
Mayet pec hana perianal cana 
NORTHWESTERN ELECTRIC CO. 
410-420 SO. HOYNE AVE. CHICAGO 


In estimating the 

Estimating | amount of paint re 

quired for painting a 

Point _| Sots, measure the te, 

tance around the build- 

ing in feet, multiply that number by 

the average height in feet and divide 

by 350. This gives the number of gal- 
lons necessary for two coats. —M. F. 


ay order. 
n3odays, 


ue £ 


Many tests 
must prove them 
“tougher than elephant hide” 


[MAGINE examining every single inch of the 
‘great rolls of strong 1434 ounce fabric for thin 
threads and flaws! T ink of the work testing 
every shipment of rubber and all other materials 
to prove they are up to Vitalie Standard! 
But these are only two of many critical tests 
tiven the material that goes into your fine, 
sturdy Vitalics, And even after they are fn- 
lahed, Vitalics are tested and examined over and 
over again to make sure that every tire that 
leaves the factory measures up to the Vitalie 
high standard of quality. 
‘These extra tests assure you of getting the long, 
‘are famous 


No wonder the makers of such good bicycles as 
Black Beauty, Columbia, Dayton, Emblem, 
Excelsior, Indian, Iver-Johnson, Pierce and, Yale 
use Vitalies on their better grade wheels 

Why should anyone be content with cheaper 
tires when Vitalice cost so little more and 
‘out-wear two of the ordinary kind? 


CONTINENTAL RUBBER WORKS 
L916 Liberty St. Erle, Pa 


“Tougher th 
a... hide 


Bicycle Tires 


| ie placed to prevent the pole from splitting 
| farther while in use. 


| four screens together. 
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Improved Fruit-Picking Ladder 
Lessens Danger of Slipping 


"TQ MAKE a fruit-picking ladder that will 
slip between the branches easily and will | 
give a more rigid and certain support than 
the ordinary ladder, build one like that 
‘shown in the accompanying illustration. It | 
is simply a heavy pole, preferably of ceda 
trimmed of bark with a drawknife and 
ripped up the center to within 234 or 9 ft 


of thesmall end. At this point an iron band 


Holes are bored for the Indder rungs. It 

to insure exch pair of holes being 
eractly opposite if the boring ia done 
before the pole is split. 

Even when this ladder is placed ngainat a 
limb that has a decided slope, it will not tip 
sideways, because of ite wide base. It has 
the additional advantage of not breaking 
off so many fruit-bearing limbs when it is 
‘lipped among the boughs.—G. E. P 


Baby's Portable Play Yard I 
Simply Constructed 


MOTHERS like to have their babien 
play in the yard in good weather, but 
there is always danger unless some one 
present to wateh them or a play yard is 
provided 

‘This portable inclosure may be put to- 
gether by a handy man for a few dollars, 
Four ordinary wooden frames are made 


of Yin. material. ‘These are carefully 
covered with screen-door wire netting. 
‘Two sheet-metal angle pieces are screwed 
to the end of each screen as shown. ‘These 
are provided with holes to accommodate 2 
1¢-in. steel rod as shown. The rods pass 
through the angleiron holes and hold the 

‘The frames and 
‘even the screens can be painted any color 


oo 


Ask to See This New 
Radio “B’” Battery 


also to see the 
witerd “AN abhor 
Radio "A" 


Ask your dealer or your nearest Willard Service 
Station to show you this specially designed 24- 
volt rechargeable Radio “B” Battery. Note the 
leak-proof glass jars—hard rubber screw-on 
covers—special Radio “B” plates—Threaded 
Rubber Insulation. 


These features considered, it is not surpris- 
ing that the Willard Radio “B” Battery has 
such a remarkable ability to hold its voltage, 
or that it is so noise-free and trouble- proof. 


WILLARD STORAGE BATTERY COMPANY, CLEVELAND, OHIO 
‘Made in Canada by the Willard Storage Battery Company of Canada, Limited, Toronto, Ontario 


THREADED 


Better Tools Make Better Things 


Whether you earn your living with tools 
or use them for odd jobs around the hou: 

Keen Kutter tools make it easier for you to 
do your best work. ‘Their perfect balance 
and fine temper help you to do quick, 
accurate work. Such tools pay for them- 
selves over and over in the time, labor 
and trouble they save, and in better work 


The Keen Kutter trade mi 
guarantee of lasting satisfaction. Every 
tool that receives the Keen Kutter stamp of 
approval has been carefully watched and 
tested at every step in its manufacture, 
Keen Kutter tools are master tools, When 
buying new tools ask for Keen Kutter- 


ik is your best 


they are sold by leading dealers everywhere. 


Simmons Hardware Company 


EEN KOT. 


